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!L>- — ! j.L — ^jjL-\ S jJL i jJl • ji — Uj«*UJI S — J jifl 

. j^ji Sj^j — jjji jji — i >ut 

: J-i—4- 1 • Ulll 

L> yJl — iiAJjJI jjAM — j!»U — jJUpJJ kJJlbjfl 

: JUI • uUl 
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. JLi^llj ^Jdi J JJJI - yl jll ollUl j * jM jJlSill - JUI cljyi 

; U jjJI • g ^l j L J I uUl 

JISCa! - <UJI 3 jjil JlOt - 3jjii J-** - UjjJI j* - oj^l ;jpi; 

3 j>S — 3j^l 3U- — SSjjIl U — vT^ll 3 j^ll JtOt — UU.U 3jjlf 
Jljj^/I — JUt J* Jljj^ft £ jji — ^ — jjjfl ^t~tt — 
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oUl J>UMw*r ^1:^131^1 

: v'Ul U.*J jJoJI w^Vfl : gi-Ji UU\ 
< jt-u-i ) *t>jt yijj jjj-i— »i jji llu - j yi-o *jyi ^^u>i 



. ( »1^J! <J> i CjI.0 • L*'! 1 f j^bj!«*J1 J Vj 4^ igi^Vl 

4 it J^blf »li*ll « J»l j tf jii-l jIjJ- 1 4 J *1 jdl LiJii» 

l* jj j t <_U-I Zj^i i jJjVI ^ j'^jy^J\ 

olj'UII j jJl£\ ol-U.-'lUl U-T y- yiJ-\ olj-V^JI JlS^iT i CjljJUOb ^ 
i c*\j jJu £ 'f£\ t *j c»lj ; i^'!>UI i a _jlil ix-u i <LJU j ) I 

O L. y* y£j$\ l £j U yy)j\ i oL y j 4 O Li y* J jJuJ I 4 oU ^ jJJ I 

(_j oU ^>- 3j^j i oL» *US (j-j-iJi 4-~S~ jj! 4 

4 *1 _jJI 4 lijL yy£j}\ *JlJi ) 4 CjL y y~£~^* ^ L w^ll <-f£ . J*ll 4 CjIjLlL 
4 !l ^*»p- 4 *1 _jJI jSvi 4 ij^.’^/l Ii4x2» L^U-ijjl jiJI ijj- J b'jU-l 
oU^UJI 4 4 CjUw^I jt ii>l* y yjj £ II 4 4 <1 

jc»ojJI — «^b y j j& 4ji-l /* ii»b^S^I — ( 3 1 _^JI <j.t« 4> b^lj-'l (J ijLijJI 

4 U^*Jj uJ^Jj 4 4»iAJ jyJ il_|» 4 ) 4j„djt — 

t -.4 ii»U1 jlill 4 ^j_iJlS3l oljjjjJ" 4 £ j~j£}\ oV*-^"t £>l j_4; - 

4 4 oLibuJI 4 jUIl ,jJJI jt £^JI 4 Cr'I-Ux _^J jLI 

4 yiii \ ) LU-i J.IJUI - ^lji - rfJ u.‘i J 4 1 - ( cu jjyi 4 

. ( JljUVI 4 yi\A\ jl 

. uj^i : ^uii u*ut 

<4*-aJI J^U! — icJfc-il 4—*^' — ( 4 ylJb.VI ) yliJVI iU-J^l 

4J^I - ( i-L-» >JI ^ i-JU ^1 4 tUll jf SiJiJL! 4 L-USI ) 

tr — 5 SI - ( Ijl jf 4 jSLi I 4 U.JJ ^SOI 4 v-iijUl ) *AJi\ 

ijl >yi 4-J^! - (id>4-l li^L-'l 4 L>S3I ) vUJI 

yu _j)i ^ _>4 ~ ( jj^ — (S in ) 4>Lo)i ** j * 1 f 

. ( 4^1 4 .Ul ) U^. jdl jt 

T * Y : iii-O-l uli J JaUI : ^Ult yUl 

A-0j — ( ^-JlJ! jL« ) ^cSlill cjIjS 4jt» — 4-j^J |>U! ^ jjdl j jt 
*A»-ljll Ulill ilji JL — £jill JU — iijjJ-! ,»L* JL j Jjl» 
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-UiilJI • yxit ^|)UI u>Ul 


_ ^lill - tfjllsll •Ul - jpJUJ! olji JU j djiUll JikJI 

rfJ JUI ikJI - o-ti-'l JL2* - y-Jl v-LL'Ij ^1 - i^Jl oUli-l 

-jaaii - iLJ - ,>viiii - au j\ uuji o! _,s j jiJLd! - jUi j 

. lejZ* — £jjlr\ (•&)! 

, i>UJJ ^ jjiii i jp aji job • jLt £JUJ1 uUI 


« a»jji i juji ^ t fj \ ) uuu ob-ui - ( to ) ym otu! 


^..■ugyji oL.jji : cjui 


: yui iSXll ^ g>\ J\ oUl 

— !( yj\ oL'Iju <_ * < l‘ .< •* — ll_jJI jjuj Ifjj J lljJi 

jliJ — L J&JI — *l_yJI oUIju j *1 _^JI <ui ( 4..a ; ' v»:ll _/uUil ^^*1 

— yi yvi a.^£Ji £ji jii — u jXji iti jj — UjiXJi jLiuj — \jj&d\ 

4 jU-l y — b jaSCJ!|»Uo -1 j Jl£it— b j*£JI ye 

oil I — a b>J-l <j * jl ^11 1 1 4 JUJI U^IjJ! ^li j£l\ 
f Lj! - u j^Ji r u-i - b j&j\ j a> 1 - a jk^ji b^i j^-ij yij^ji 

j y y* II *bJI — b jXJl J <u.udl J jb — ^ JLI j b — b _^£JI 

Sjjj — yu&ii yii jfi- b j^ji -? yu^jSCii a.ui)i 4jiii b jXJi — b j^ji 

jj^tivL — I juJ! ( _ r -^£ — j ^-Jl C-~kiI — * — » jAiiil — (juj- J j'jJI 

J — •bull b JiSCjl ^ lyl'.l — i)yj£i\ i jjJ — L^T J .yjl * JjO 

^jXJl ^,1 >31 t c»^b_^dl t ^JULI jjisai t ^'Lill jlkiJ^l ) b JKJI 
1 yyi b^CJi ) b jXji — ( ay^ji >bb yi&ii « ^ ^ji 

( oUVI * a.JUSfl b^^j 

— uj >11 b jXii - yijji a.JUJi y^i b. jSJi - b j^Ji - ( a J\- 
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<u_^4>jl b ^sSbJl — pi j»- -»l .4-JUI 4 »jI^AI bjiSvJI — 

UUI SJlJJl bJbJl iJUT ^.j^ 1 - r'jr ^.VLJI.bjU^I v*l yoUl 
CjbjbAii ( 4 JU-I.S pjlji- 4 jn£ 1I 4Jj_^llj bJ&LJI — plj»- * a t a S 

, \ 2 ->\ a ■ — (6'b { t — 1 b— jv5b 1 ^Jl ( 4*£-b*Jl 

V 0 V : 6b j juill j <ijj U tjJUJJI • jwu£ wUl 

— ^jyll - ^jbbl JSCiJi ~ £1^1 - «J>I ,_JUk)l : v jt 

— _^jlS\i)i — j jcS\ CaJj— 6>U_jj jSOI i__- — Ljjillbjj <-U-l 1 — »«S"” J* 

Jj^Vl — ( il y * y 1 bj y^L-> jt t Lj^OJU- ) • jj*il ^baj-Vl j 

— x ^jT jx )l ■ — ob» j _/uJI 4J^U 1 — AaJju — 6jL» j ^utJl ; bi b , 4obd£jVl 
^ L*-S3l i_~T jJl — i6>L»j jijiJI ^ jJj — £>L*j j\A Jl l_^>* — i_ 46— adl 
— Jjttiil j 4--I$sil j 4-iuJaJl Scbll — Cj L< j _^ iJI Xb 4P*ill UT t £ib»j _^iJ! 

oLyjoill j bill I — ob»-bjj J-5CJI — oLj^JJ — t/xll j j'ibJI 

b j^Jb LjIs'iU j oLj&l j)I — CjL»j_^AU 4jjbaI*VI 4~^VI — U jjl & J 

'. oUjjuiJbj 


i ^ \ ; cJUJJI • ' J * * £ u UI I 

( 4 4— U 1 t jt~A» jA&- 4 4J jjjt jA>- 4 4»> JUJtll p»— >41 

4 l ja\jjAjXgt'J&' ^ jJai-\ c-J b^b — ( Lbb-^j ^ 4 -LU jJI tjJbJaJI — 

( b_^ £y i I jv «■ j ju* 4 4 UjjjAJb 

4^iUaaVl *Ul yjl 4 ( pb»lf _/■" 4 crOs* ) *8*9^ <--Jl»«L)l — ( 6lU_yjbx)l ) 

«6<V^*^»Vi ( •IjuS' <_JUJi!l ( »lx> ( {/a~ J JcJI ) (_JUJali 

xiyji t j jj jjuT ,_juyi t cjuui 4 ou .^11 < uji 

( 161 U jJbxll AjjUaa^fl 

i 0 6 4-4-Jti-l <6>b jLaII • jm t ^iLuJI uUl 

6jL« j ( 4j jL^xl oLLib c 4 j jb^-J oLLib ) ob^LiJl !LJ-I 
< 6 ib^bi ) Objbill pl»jl — ( iiilSCz* Ob^bi ( 4j jL>-J Cj\aj t 4 j jbxjJ-l 

4,m i ilib^biJl — ^ bolb Ob jbj ( 4jJbJb dibjbi ( 4-5 J Objbi l ^ -I— b 
wIjjImJI — ( jbiSojjJ \rljj>Jj ‘ Ijb^j^b ■( j’rjr^ ) 

— ■( 4j j j jb C->LiJ ( o _^5 i6>L*J ( 4 tj J> iljLi J ) Lftbjl j 
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£jlj ^LUI — l iJjij 1 . — IjJ j'J — pL.L ..— I j — (jJlUw jv-l — 

, <_jI _^iJI — Lr I-»l J*T — 4jJj jUI 

: ,jiVI • ^UJI uUI 

— jJl5iJI 3 J» - ( < Vjj < Hj~* 4 «aM- ) V-ib^ j jWI 

. <Ubl .. :T-V 1 Jlji _yjl ( 

; IL.UI cj!j jLiJI Jx. • uLII 

.yitfi JJ»VI — ( — |*W *>- _j»^[l 

4 Jzi Jl — ojl^J-l jl 4 Jjkill 

; i^j.1 cuuii 

, fjg J>^ 4J ^ J^i5xi! J/WJ L*^lj juJI — 


o ( t* • cO^***^J oUl 

(JL»-Vl t «-U jo^/l 4 iJ ) *- J 'Lj J^J « jsJll 4»UJi oli-utll 

oULJl 4 5j _ jl 1 ob'UI 4 S-JLAI jl . JjjuSOI oliLJI ) . L»g? jJI 

. ( jjM 

t : JjjTji-l oljLJl • yui 

; 4iJl>i iliL* • UU - ( UilTjlih- UijJI ) yUl -oUUI r.-Vjt 

( lijUjjai ) 

• m : yjjjSU'j k j^i ouui : Djj^Jb yui 

• — yi! ji-i 3^-lil* Sj j'iJI iiilJUl — i jJUl jvp 5jJU-_j!i c4JLd! j«l— j! fjJM 
oLws jil — ^iijA-1 SiiLi* •'iJ-'Jl CjIjU! — ( : jvJI * ji^ )" < ^'^s*- s “ j-Ji 
,. i jjJI_i^!JUJI j Ljjj^yl.LIU ^1 oL'LJI ,ju ) 

ovv ; jjXi\ CjIjjIp • (^jjwiiJb jwljM tjl*H 

jl (_j^ii^'l J» j ^ Ij— Jl jl <_£ j^Jljl Jb j jiil — iaijlif — 

Jci-\ — vLei-Vlj ^ilsJl _ 4$-*2>^ 
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• jjiJI is - " 

Uj^JULOI - ^\ £> ji\- ^Isil - ^UJI - rfj »;JI gyjl - ^tsai 
. - 4J^ jJI j>.jJI - iii'l J* Sj^jll CilLj^l v^V 

: Sj^ijl • jdijLmJI uUl 

— yT-( j ‘ ,yl jAI ) ^jiliJI— o * jjill— jJ^I ! j^JI 

• 0^' — cri^^ uljfi 

• j^Jl • ^Iwill UUII 

c aIaiJI < * _/JI t »‘>UxJl t s j-JJtil j 4»«<tl I ji liU-l aL^JI jlfJi 
(UJI 4 <J.» >' I c ,*2JI jU^I c ill >1) i^udl 31U j£ll - ( 4_»-hU 
- i^uil jl^l - ( O-UJI t JJ1I i SJLil ) iJJI j£l - mull jfll - 

C UJI «Uj» - jjU\j jlpl jlirfl - ii&l j£l - xf^\ Jpl 

. t _ J SCj ISC-l I jUi>Vl — »lll jliiVI — jl j-A-l iL^I j{ jlillVI — 

: jjX Jl oU*-lS^ otiLdl ^tJI 

i ^£*4 4 j 4 ^is^l ^ ^ J ^ ) 4. 4. 1rff , 7 JI ^3*. 1 1 

*JL}j)\ j 4JLi»JI j 4-UJI ^ »A>-I_pl 4iU)l cjI j$ i- ( J*Uj j < jull* 

JJLaj i 44 jl S’ U jU jl JJLfll ) (j'SiLill (1)1 ji — ( Lin j~JI j 
JlLoJ 4 C)^b»j OlL- tS^*jH JJUaJ t 4>-l j Jsjtf fj* 

4*J j ) oAi»- 1 _^JI 4 JLL 4 JI (1)1 j$ JJl ma3 — ( 4»dU (IjIJj- j <J j* jil I 4 * 

ZJj — 4_*llJI ! jjJl 4 juk^Jl 4 jruuJI tl>Lj 4 4 -LnJI 4 l.-a. 4 ll 4 il)L*lill 

4 jJLi jll lL* i a } \ t d>L2J jll SJ j— jJJI JJc 4 JjLi^Jl iL_Ai)l 4 oL-J jJI 
: (jciiiJI d>l ji JlUoj . ^ _y-i\ d)Lj 4 HL * ^»Jl — jlLfjljJ j^VI 

4jmJI J 4 s 1|_^aJI_J 44$ J_^ll J 4 - 4 JLJI J )LiU*iil J ijjtj j2]\ J 4jJ j^l J 4,il j.^ll 

4JjD ^11 j 4«(.l I j ^)VI J ^h ^ Im JI j 44^l*^lj (U)l*lJlj 4«J 4 ^* *Utllj 

^>■—11 db- 4 !„-.-« j 4Jj4liJl j mbj^ll J 4j4 ’jUlj 4*L> 
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3jl <JU-t j ^ j j|.ll < fr- ’ UI cjLJI 

j) i* jl£” iii 5-iljj"!l JJWI — 3Jl j yJl SJlil — 

^J^l^i-I j4^ — *.l.-?tl oljt j_^i)l — jliZJVl Ja*< *;# j jliwVl 

Jlxj t 4 ifjjjli 4 ^1-tjJI J^all j jlil/Vl ) i-J I j jii\ JJUwJ! <-UJI 

j\ 4 )_■>— 1 jaJI 4 > ji>\ ji-l 4 4J j! jJ! if” 

• *3* J ">bJI ^ AjJIj juUI — ( jt juVI 

: iij^j^'1 i*u:i : OjftDf uUt 

ijjjj j^/l <»»U-U IJiLJI Ajli-I ii^lp — i-f-b^JI 5 jJ^» jV! i 

ObuVI j JUi-jJI 4 i*jUI — <£jj* jl^ff ) 

Jdivill jjAij 4 AjJLJI •ulijl <0 JVI J J* J 

jVI tj ^l.. rtT «Vt Iji jjXij 4 AwfXll if Ji ii 4 (J _^ii- 1 

Jia^oJI ^ ^ _^aJI iij jLj jl o J_^J1 j jl <dwll S#i jJJI 

,3 g^JJI jt Ui-I jl5sj: ( CjLJI 4 i!*JI ) S-TUi t£jj* jvl 

j jjJI — ( r UI j\ r jJI ^ iiis^l 015,^1 -4 JUI 4 oUl 

. oLJl *L*- j i j_^ jVI aj j (jjd! 

: ylJU! s'jJ 5-XCi SjiliJ I 

ylJUl aIjJ l^l'l iiUJ - iLUJI jrvi yiJUl jl _jJ b^'l iili; 

j jii — ( 5-ijj^jy* ) ^y ■Ujisji 

4 ( C>LJI ~Cu J olill jl j4l 4 i*UI jl I^Ll 4 * ^mzJI 4 Ijlji-I if ji ) jl >JJ 

. iLkill 
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va . iij yui oiwji : i oLN 

4 .Ui JLM c !—> Jill ) ^»lil jrflUdZa I y T — »lil ^Ldlal 

jJI ^La^l^ Jj Jl J 1JI — »U1 ( (, t$i—JI» ) JLU J ^Lo^Vl 
4 <u Jill » jl jp- y jj i ij J JUI 4 *2 JI d J^ y&~ y ) 

*J JUI ) S jLaJI £3 j J J*J Jl if_JI — JLJ! J e jUa«il 2) — ( Jj Jl 

— ( viJUpl 4J Jj 4 JiJtJl <U»U»Ij UJ jJUi\ 4 (^jJI iri^jJl 4 4J_^J I 

jl#- jjJuu ijjh ) Jill ^Jjj *~ ^ __^»JJl ^iJI j {yiVI ^r.H ™ I 

— ( ( j^t< 11 »li! j J t olill j j j (j ,ja2JI jjA SJ 3 J 4 i JLill *111 

*j^J L jjill & jp~ — jjill (J^l»- jLiJuVt cJJju — ^Jill jlj I 

y ji 4 4yjJI Jl 4 jJ»j ) £^l)l Jj** J jljj Jl *«»- jli-'l Jl _JI — ^Uillj 
jwJI Jj** J J Jl aJUIaJI Jl _jl — ( *1 Jl iSj- 4 4 Sjl J-1 

Jj Jl yui olj^dl 4 3*UI b^Ul JUI 4 LjJI Mill ) 

- ( C *UI jAJI i-U Jijilj SS^JI ^lj JJUJI jjJlT jcJI j 

. £loVI - ollU 1 j Jill u jl Jl 

Ayr : oUjyi 

Jill — ole jlVI j<wi^ — ^JVI ** J» — JcJI ^"jVl <*J» 

— oic jvi jt— ii — ^ _pyi . iiiiii j jj ji ji ji — oic. j>u 

— jJlit^ll — j tX~~S"j jJI — ol jj-L— 5^ VI ) Jl j^>-VI j juTIsII ole jj| 

— Jill JUdljt j-*JI ole j>J — 3JLJLJI ole jyi — ( ol JrL»- jj*V(*>^I 

. *LJI ole Jl — <jliill ole jjj — «UVI Ol< ji\ 

A t - : ,j~idl I gjljll uUI 

i—- UI jt ■ 0 Jc^\ JU. — .tr^l 3* ifiWill «HJl iliiol — Jl Jl ^Jisll 
J JJI 4 j *T..j, I Jl Jl jlJI khjp ) ( _ r e..:.l l ip jjJjSJ J J — yjhsll 

^Vl^ OIUI t3 j" 11 *!! mp ^ ^ 4 3j i^jUI 

VJ. jf y t »jl Jl y j^) Sp.^ j Jj Jl Jl Jl — iiliiM 

tSj'^l 4 j^jLJI «il» Jj 4 U_jJjS^I 4~«^ I <jlj jS’ji 4 (^J-l 

( 1 »i>lj>-J joU 4 yL*.SCll il Jl ^J»2 iiL^I jtj 4t J --^I I 4 <i^»J^ll 

ji J j oi ji^ — jjdn yi _ j*^ui sju- jl — jj-jidi yT — ji ^ oui tj^Ji 
yi-_J I <d»- Jl — 3'_3»^3l’' iiL tj jJI J J,3^Sll 

. ZilLII oV^lj^l^'l J-Ttll 
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'Jj viJI »UJI * uUI 

- Jy£ I .Ul AP y- jjXo J yL> — ^y J-^JI atijl <LjsU a jilvt* j CaLjJI aljp 

JJjjJ! — ^y jvill aLJI J aiJ^l JJ_*JI — ( Aval j A~fyJ ) J S S j j“)kfll 

(j_jJjfJI tila jf f ) Agjyjli" I JJ_f»J1 — AP yv> & j>j> ^ I 

^JaUJl ( jJjjjjjWl ) aJLaIjJI JJjjJI — ( a jl yi-l iy ji A Jal^VI a.ii 
jJvaa — aJ I — ( ja^JI gjl^l I J> l 

— j-s>W abJI AJb- j — ul v^ . -a ll jlsp _y»ji| — Jj» JpliJ — JpUaill (jtjy-f "i'l 
djyjljJI 4jJ yviJI lyAvji)! — AJyJljll ji O _jvaJI a jA—jJI — 4-j yvzj! a jA— Jill 

jyUlA _jl_j» — ( ^jillS* Ajji ) All jui-l J U^Jyfll -L-fl (jtj C~*ij — 

. jfJI cJ ^y^JVlll »l~H “ t I ii C.« ; > fr l 

: JU1 ^’1 : 3 ^LwJ! oLM 

jfvill CaljjU-t — Cal AaUll ^fflji-l — (jl J-'j!_>Jj^ll (j^iVI (t) 

Cj\iM j ji I — J J'yJI Or*) — j^mSII Cal^JJp — yf— IJI CjLjLj 

ijji — (^wj-jjLill C~Cj — I abjl Ja-I J« — 4_i_.^/l j^U-Vl 

. JjA-lJI - J*jJI ^Vl (ly) “ l>r J 

: UUI u*JI : yU1 

£jljU — AjwL>^II J&J AjvU'^/l yvaUall — CaUllI J JLy jJ ^11 yvallaJI 
( jjjy j jOll ) CaUill AJ-iiJ J Ajj-Uty yjaUjJI jji — AvUyllj aJU.1 
( JjJlJ-l t p;,. .i clll ( |» jv JLS3I ( ^jjvIj^JI C CJja£ 3I ( jji— ill 
^jjj-vuJIjjJll — ( ^JiJ_fll i cr 1 ^^ * CiljJI c OjjjJI t j^yill 
) Jl»i-I J _/•*» Wl ^yai* jjP '*_iiS3l i) J* — t£ j»"Vl y<^lljJI 
,yV^ jly^VI c ,y*U^I jj^ll t cUl jp y>l 

. oui jusai jju«ji < i jai 


: <1)jv$3I.j oLJVI * yflUl uLJI 

0 jft I — ( » _j««JI t T"Sl C ajl yJ-l Aiy ji ( alii ) Aj»-jU-'I JaIjaII 

( Sj-iJl iUi‘] ^Jp ( ^*4-1 Jiff I ) *A^j 

^1*1 — l^^lUJl Ujfll — ( O yi C Oy«lll a jjJI yp A a jli* 

. jjV 






wt 


\ »rr 


\ ♦ vt 


: j — P I ! cjUI 

4 XjU-l ,_J JiLjJI aI>* j* — (_$_J^I |*1~4>VI *lp~ J* ) 4JU-I JA J jX*l (jbb 

i-4j 1 j^ui j s^l ji jj-ii j ^ yi ^Lj jj» — — 1 *-L»“ j* 

yi !ji — ( u3U-i 0 j Ji j *.»ijji jjjs ii y c 4 >-Ul1 j satiji ^jjsj 
ou yt _yb oiiiTi — yi oii — yi j j^i j*iyi — ii j<^ji 

j jwSjVI — VW*s^^ — ti>lu~S*V! — yi 

J/ UT - tyj-'l j ^wTj^l jj> - %£fi I jUb’l - oUl 

#U«£JVI 4 ti ij-iJI >UcJVl ) c>l*l»ii!VI j d^— Tj^/I jja — 

jli 1 ! ) oUl j tf _^-VI Cjljvtdl — ' (^jVl 

J»liUI j juS/i\ t *JjJ\j iJUl JU! J* jjAU 0 i_>& 4 Sjji^yi 
obJlL j«l-l — ( <.,> .. c- cAu—fy I 4 y jJI jx J. ti » t — ^ >.1- _JI 

. ob-LS" ^xJI — 

: >jyi : aj-yVl yUl 

^J^J^ll — £**1 jJI gljJ jVI 

^LiJI (t-jiM 


: Jji* (joljij iJljjJI * < 5 JbJ 1 uUI 

♦>U- j ) Jl j*jVI b y LS j JjiI J jSl 6_yUJI — Sil jJ\ ^ j « jlj 

— ( pildl t ^ Jl jyJLJI 4 jU.^1 J jli* 4 iliui I oLUl 

— £>U! jJ-l j oLUl il> jijJ — JitJU ^ jjdl o y IS J Jjdl jtiJI u _^’UJI 
J-4i* (jrjilj* js-iJ — yU-l oli ijlijj (jllll JJ-I J iy*!! jj*ll 

— Jl J4»-VI r Li5VI — <?j > y 1 L'iU-l j 4j4-i- 1 JjJilll j 

• ^IjJ! J^l jt j oLi~*iJI iljJU b<j ii^UI 

. : UxJLI ^Jiyi U-JI oUJdl : tJUM uU) 

( <s ) 


oUUI J & yi vUciVI 



) * vv 


: if j&i ijljJl : bytSfij liJttll yU» 

_ J.ljJl - iJlil J,iyi - Sjtell j-M - iL&l j*iyi 

: ^ «IjjII : gljlt uUl 

4 k.) j* oliuo — oLiLill j <..-LL I ti>L*j«aJI — SJlJUl j i^Usil 

. ^ 

1 I <f : • ytiJI j * u>UI 

4-u jjt-ill 4 j jliJI — ^ j i3l*«s«)VI (j jLrjUl L jkJI 

« jikJl — jjjj jJi t jJiJ i 5jJLj — 1 ty j*M —i/sJJ' 

«l)l jilaJt — (1*1 jiUI — * _yU*JI job — ( ijijLl 4 Vj'j* jj£ll ) 

, jjkJf j * ^yi — 4ljJlj S ^ikll — 4-^jJI 

^ \ \ y *j jlxll ill jjJI * uUI 

i*ji yi\ ou^'i - j?Ij*ii - a^ji j iiij^ii - ijuvi ^ 1^1 

iUU — jJi-l; iloJ j* cAjlj> — ( iAm- t ijiJp j 1 * jSj ) ouyi j 

. J-u - ouyi j f jJi jJUj uji^i jciyi 

^\ot igiijjii i-*Jiii ’ Ctyvjffl 3 £jl***fl vjIJI 

w*bJLI JUsiJ — £>t.L*jVJI JLa)J — UjrS^JI j CiIjLiJ^UI 

. iLi/1 (l*li..L~,ll — ijil jJ- 1 




4~oLJ1 4juU 1 iUjuU 



. >A — .*> j • Alll cJ y* j ^P S!>UaJl ) 4 aJJ «b*^l 


t--il^jl ^jjlaJ LjVjI^ S^bU^-l 
. (£-1)1 Jl j jia^J \ jA~*a ^IjAJI ^Jp 0 #1 jZ.~* 

a**-^ <J*J ^y) u**i <3 f ^ Jr^ Jj 

^1u?wj! *4jt l—l I ^lij . a>Lj.a)I oUjl£\ll cJ jLj ^)l <— »l ctUl 

JiUuJlj 4 OL‘L<!l ^ IA *Upt JP cJ^l J* jjJStyl 

<>— - , *b*pl IT . 4^-^) a)Ij A. p ,....- y3~ l' j Aax«5^ _^JI 

4 A»u -[>■ i<AJ»«£SJ ^P AjyAjll jvP tOLLJl > -A1- /J « » {j3*i 

. ^ y* 3 jy^^3 ^■1^*'^ Ad^U" ajLp < 


\c jf 5L* j « fUJl oUl » *ly J} ^ jt (>*3^.1 jjy Jp jwj 

Lv**^j^dJ ^^rsl 1 ^P '^ldd*l J LaP ^ !? ' /? ,< ^ldd<*^/i r ‘^u< 

jir 4 (J yJl ^iUJl <J < 4*> 1 * 4 "L^j ^*JI Ijp <st jj ~ 1 >-I j 4 3 ybUJI 4 *»ls£ 
J-jJI J u Ste'j\j a-J^ 1 J i*k* NtU Al 

A*Ss*^j aJI ^P ^didij oUa>- j (_^j \sJAjj 4 I Aa-bU (_5 A})t li*p^jP 


aJL>- 


Cr* 


d^il_jll 

\^A*\ Ab* jA»j (J i 



J iUJJI 4 *juU 

4 > I ^P S^LyiJlj 4 ^jviWl t— J j aW 4ajL-I 

4<4 14a ^aJ a l# 4 a* c 4 *j Ia^ ( A*P^ j aJT ^p_j 4a.s~ 

» • « 

AjijjJl AaDIi Lilj U>* J> j >\J {( ^Wl CjUJI ^Jp )) jA y Ol y+» 

4__j4i-l aI>*j ( OU£jl iJaJb^ (J ^*J! 14 a ^'^aS 

OL^lb Aa'S" X*j yjl AaJJI J^c^lj ^Jjjjwcd! ^P ^yali 

iiL-LI ot 0^1^ ywj 4 *>‘^1 &B1 cJlj U JJt V»jl I 

j>tj >UaaJ j £ I « ^>U)I OlJl ^p i) 4 -jUT A*dU3t 

jl^/l U# j yLdl cJaJl olXJ AoIOpVI j >31 kJ$* aJ} ^ If 
. aJI 1 — l ^Ja^^4)3 4 jkJl eJaJlj 

<— »l^3 S A*a>1>- AaJs» il4p| ^g/aXiJ c-j!>UaJI ^a AaaIa c)T U 1 ?- I4jj 
>i*j t£4Jl j4i)l» Ua C*u*ut y~£S « ^Ull OLJl ^p » 
4 aU1I CjI^L>-L aJIS CijJl J >i lT 4 OLaUpVI a 4a J a*»Ij4)I 
l>| ^P4J*i/ (jji 4 OLjJl ^P A*<*lji IfJiA) ^Jl UUJl 

. £~J> jd\j ^ >Jt OUoiic Jjf- 4i 4-jUidll jt 4 i*U-l 

Aa4aa I) alijft (£4)1 4 4 j4>-I LaJ y ^4i> La j 

y Ut 4^*J( LU y p>lp ^ U aJ Ij 4£ <l)t 4 fi ^LJI OUI 

. Ajli g ^U)l oUJi ^p d c-*L5^ (^} jj <jt aJa* SaI ji**'*b/l aUl 

cT* *^1 4-J4|- > l‘ »A.Ji > * ^y}\ l>Ua>- ^4*«o JL a\)Ij 

. if >vJl AjJj^Jl i«Vl Alijt Aj^Uaj ^/Jl i*4>- 

0>3>l 

\m ii- jsykiiJi 
\ * Am^ ,‘ fc » >1 _^— i-3 



— UWLiitsJ) 

m • 

w sJ*0 5W > 

! Itift jp£ ^ » AJ 

• ^Ipl j^l ! <->■ OUlS”" — JjVl 

. IfJ} U j dJiUlIj ^jVt j *1 jAI j till : <L>- ^ il_j4 — (jlsll 

«J ijyS c-^wail ^ •Aij i ^I^Jl OU*3 ^fct dU-lj 

^pl Silil di^j (j ^> m U^< 61 uTjll ^£)j c tiLb tijyJ « 5LA-I » 
. ( Protoplasm ) fj^pjpl 5iU ^ j c ^p-i ^p'l&l ^-p- 1*1* ^ 

Ji <“Uj ^*ji ^ c «_, -S ’ pi sjju* SiU ^ pij 
. I ^3j\-/l>- J l^. \ J l‘/ 3 ^jA /SJI ; 4 jlS"” U^_J 4 Ujl ^.Kll 

I • 

SS*" p-lS"" ; oUA-l «Ja5lU > IpP (£ ^pl o'L^II j aJL joiJI Oi ^v*x)l 

• - * w * 

. yl&Jlj jJaSx^Ij iilisJlj pC*lj 

J- 1 jii^i oi>c 

c 4 JI ^p-lj 4 JLJI OUJI^JI Lp» frl j*u c Ip 4*A>I obJISJI y^j 

; <S)}\ cJfljU? pi 4iit ^\p lf~jJU{ 

. 4l>-b (JI ^*»A-I ^ u* IAI>o^ frl^Uiil ^1 j4 J jltJ ^ j ; 4jJUs)I 

^«A-I SaL-i ittlf ojj*z <_1| 4 } jL'0»u *ljjjl il ja j*j l pJ*C*l 

. O-LOftl I 4j?L*^Jl CjljuAdl y* 4L«L*» 4 UL 4 y tfJJij C j_p“l 

6 ps^i 4>cJu t ii'siM aj jjj ^«A-I ^*>- Ai jl y> j 1 j 

H" SiU 4 <b*U*Jl «4 j*A>- 4^- 

. 4?lii (j lAU“o}^ 



. if. jU-‘l >1 ,/l jtisa yi; ot y. : ^U-^l 

Jj-I l(* c ..a^I j t 4jj jT U j 

^^vwJl *i jl^j- jsifc OLJI y* jlj j-lj . Ul j*** Oji 

jlfi-l c-yjw-x* c Ol j jL ^Lo-VI ^^/aJl JW 5 ^' <J**i ^1 6 J 

ijA*j (1)^ OLJI 4i£ ^yL^-Nl ^aIIx* y«j . l^jp iy jt U 

4 ^ ^ (^*^"j *U] <J C-*v*j li| 4 AjU-l i-X^-j 4*j*UI 
4 S4a-!j a*>-U J c— £> y* #• jvsJl aJI 4ii; ol$v* (J e>jj 

(_} £+>i£j i 4aU^ Lj-IUau 4 *-y*iJl jlJ- cJl>Ja)l oli 

— aJI J>\ oliLJl { jfi*ji % tj j 1 6j>X*ai a>-I jl *UV! y« ujljl *2^ 

(J jij.1 A>"lyJ# C jlfjl a12jI £kA Ajyjl ~ ■ u jl iU^ 

. jljl y >T 4j jUJI ( j^-*JtJl 4>*l yJ ^s£yl7 ^ t tj 

C AJIyj-t (J ^ i j\ a*~>- J~\ y‘l£l! > J 0 ! 

jtlj 4 yX T (_i| y* A2I*ISC JlitiVl AgUwi Mt* jl jJ-li 

ii' J 1 ^UUI ^ • Ir'^t *11 1 J £~J jl UIjUI olrtJl 

j£j Jl&Vl dlLLj 4 If UUaJl CjJ j <J IajjU^* 

t Lji^UJlj J jdl ^1 jA IT 4 If- 1 J>.t ( J^A) Jp jSy>- Jj 4 I*— *f 

Silil <— jL*J I j 1 LfUL^Jl j cjljj^l y^ljllj 4 jU j^/l j ^pI jl ^laJj 

• V- 1 

c iULl Oj^ #-l.^^l If* um^^I 4 ^*U i 44 J 9 J ybj } jim4mII 

4 (,J»A)I (Sj ^~ I *1 yll y<* ■» < lf*4 

flXli ^yai^bj j . ijlJUJl il jl JL+S'\j y» ^jLlI 0 y^i\ >X**S'\ (JlJ jlp 

Xjj jl <aJUij ijjt? jJ jj~l jl^3l IfJ^ 1 »t«^o 4>ll^ oJ j (J ( J . » a ‘ > ‘ II 

• >*»J «>lj ^ tSj& 

4 4^a.lu- ^1J 1*01P U-l OUJl$3l £jkuJ : jlScJl 

^ y l&ll j 4 yl^cJ dJIJXj , ^yjl J U aUL? Til jt ot 4 £l j^fl 
• V - ' il jl J ^ yrj ^ j t yaJUa^- 



- V - 


U-\ oUlS 3 l 


...St 

fj 


O I^Aj «X5> CjUJl L*1 , uli A*^-l v— £*m A»> 

« ^ IcJj 4 ( Botany ) I ^bJi ^ » ^j*{ ^ 

^ Ob‘l£)l 4**<1 ji Ut . o! jJ ~ I OL»lj4Jb ( Zoology ) 

SL^-I (jjliaJ tj 4 \^\a*9 j oU-I { yiu\^a>- U 4 *L>I 

• ^ J 6^ <ijy*N J 4 ( Biology ) 


: Jjtfl j *jfcll *&> - ^ 

l_ »i^lyyd« 4 L < <^ J\)l oUjtA^ y&S' il ^4 ^j4 Si Ip (1)1 ^ *ljp 4_jfljl^' 

j*4**'J • ,pl 4 a. ; ,~j ilj4 ^ cJailli OlJI *Lip Ul 4 ^1*4 l ifjimj 
4 Cf" ^y* (_pl aJIJUI *\ll 

. Ji-S-I *1 y»1 ^^4 4+ flS£ (_J>i!l ^ (^b jIp Jj 

JsmmjJI 4(l*iP ^j4 L • ■V ' _^Ji 6 , yt/tC" il^4 0^ •— jU«Jl 

4 ^ y s».wJ 1 1 y>p ^j4 4#bsjl i-lwn) jjpl ^llJl •— J 

Sit* ^ j^iJ • ( Photosynthesis ) *Ub OjOy 

I ^a)l tiJJi (j* j — ( Chlorophyll ) Jj ^ — jjr^^ 

. aJU-JI ^ l)^& t£*iJl 


: ( - * 

(3^ l*4i-U l^" — l£ J i ^44>*Vl (J ^Ub 4l>*bLjJl jw^i 

jlj-J-l ^ ^ b*T . lf-lj>*t ^a*4j l^Sljjl (J j^vaixJl Sit* 

/pi OjiliJi CjNU- 1 <J J 4 ^a>-T j\p cJUJI (J jJj 4 Ij- 

^ • * • •' 

• ^2 ■ fj? <!) f ^ 



- A - 


: s> I _ f 

4 <LildJI CjIjLJI fj&u If- ^ ja yJl <^j\S~ j^-\ Lj^u*I lij 

jj^ij *fij t-jljUlJI If- L «|< S*M ~) J^JI aJxwhoJI 4m^Uu>-^! I limj\St'j£-\j 
{Jk J&3 i*j> J*Jil b>%*0 I jJl j^-\ Oi* l l*^ J * J*fl)t Ol y jl 

jje 01 Ojjj (£yo j i OljlJl 0 j* 01 jJ-l 'Ij- ■ 

. J^JI iyrj J| *£J-\ 

: i 

4*UaJL U*4X (^jjl ^ wLL I ajl^* J j>- j£*^J J 01 ^Uof-t 

(J _ > pdJ-l A£- y<±£- obJi ut . ^j/Sa .j iP tiJJ-Uj 

^1 fljlXj 4 Olp yj *1 jJ»! 

^Jamx) T-L*j UUT j 4 4j jjl ^ 0 jj*A>- £yC? . 1$” .. 4 jllii^lj 

. *Ul i j>\+&a\ I j j ^jp liili U^uL^i 4 j>- 

:. y.t - « 

AjaU L«S liliA 0 ^ <iili j 4 01 jJ ~ I (J Jj-U* j tjlJi j j*z~s 4 y' 1 ! 
<-^}^ <J Salp ti& 4t^yj 4 lf-^r* ^ ^ 5 OlJLJt <J 

4 <_£>■ o yC j*wi 01 l*t i OliL-41 j jjM-' 

oUl ^A £pti JA 3 *V 

4 V*J^f^ a dJ 4 ^ jJl Ol;UI 0 e^jUJI iy*jVl (J| 0 yJi'^1 0l£" 

i-«l jO)l l»t 4 c-ww»ci 4*ill yJ l^vajUd>- 0 J 
0^L«>>CmJ < j^ly'yi 4-JaJl AnAlil C-jiS”j c <JUj yl jlas^ -^Kj 

. oUUI l^i 



« \yyj jjjil )) U JUL Cilt; icojjjl Jj^pVI Jj 

iJlJl jp < 0^ jjj *U*T c ( Rhizotomoi ) 

£^lp cJ *W*4 j 4 U j*Pj (j* c 

( Aristotle ) j\ 4^p <j V] OLJI a**! jX 
*l>* ^ « ^iaJl )) <ii!jJ j^i i ^.<i YTs* o> <JI j»- 

4 iJUl oLvtjuJI . {.3 r®*l |*Ip _/5*Vi 
. Jt*j by y t* JS* U J»L j t A-JaJl oliLdt l^v* J*aJI l* 


(^Ull l ^mmJC J OljtjJI 4**ljJ (J L-8 J jA* 0 jJiA (Jjt 1*1 

^Ip t$jJ! Jfe jpVl |IW1 dJB 4 ( Theophrastus ) ^ _^1 y j-j 4*-^ j 

> jT kLrt.il jA j~>J .^.(3 YA® 4l*» — fV* <C** ^ 0 ^gi!l (J 

Ol* ^1*11 1*1 4 (( OllLll! ^.JaJt B 4fi y> lJ y Ji j 

|jp aJ| J ' " ~ ^ a~-«aJI» j f *m*> jc& 1 b\j 4 <-J#J _jil dJli ^ 4— o_^_j 

I jki 4 J» m 4iJlj ujUfcP^b S j)S^ yj ( li J * aP <J |»4iJ ^y* OLJl 

. l^j 


*■!»** ol (3i a*«I y <J ^ y jj wl^P 4*j 0*l£ 

4ijj*ll 4XP y*y* uA^ti AO^L* Y'V 4**» t5jrJb£Vl 8 y^-i JJ&** Jt* 8 
^viJ tL»i Iav* j l(-^ws^ j 4 ( Materia Medica ) « 8 ti 

6 jill VjUi* 4jftJjil l-t . A di j l A-JaJl OljLjJI y Oil* 

, j iff ' £jtdl 

i d>d>- jj* c-*IjJI ^jp (_j J^Ima)! i jis- ^^oLiaJI o y Jl 

. ^ll*Ji<u*s» j t^u!l uiJjil j£*tJ • lu*j j*dt* \j dili ^ 

b ^1 Cf^/aCdA J OUJl ^p (j ( Caesalpino ) fl jijJI j** 8 

, a> 5 ja Jl dill S J*** 



( Linnaeus ) jibjl j£> dji ll Jr*-* 4 J j 

*L.1p J y\ ^ jCa j c?4)Ij 4 £o!>La WVA j ^ V 4 V iju c£^ 
aJL- : OLjJI pi js^-T <J ^1 ^ uij . d-j-U-l 

(J O.Aj.AaJI OU^L^-^I Jr^j 4 * JJ<L j OjlCj OjlAjtj 

I 4a ^p Ob'Ul |f 4 aaL^I Ob'lJi -J *l*ipVl o4a 

, lk~»j I jjC£- OlJ ( JS’" ^iaplj 4 ^il^Vl 

*UWI I^UpT JJI Jujjl olib^b f&t Ua j *>J ot U>. Vj 

j 1 . $j 4 <yj • V^ 1 Ji ./usii v/J' 

jS"\ oLU) •^S ' ^*)b 4 >|^aI jlS^ 4l j . ( ^ V*\® — V* * ) 

l<* 4 ( ^Y® — A*\® ) t£jl jJI ^ 4 4j>*.JI LjUJI oL^lj-Ub o 

,1$a»L« jLJaJl OlilJI ^Jp aa^aI ^2i ji j 4 ( ^ \ * T“ V — ^A * ) Lx*» ^1 
\ \ ^V ) jlkJl ^1 j ^loi-ll oukui 4-P tvajT yjl *LIp _/Atiy4 <jAj 

■Sjl-ij . ( \f*lH — >r* t ) ik jkj Jjl ^bJl aJL- Jl |T 4 ( \ YiA — 

. ijjr ill 5 /OJI «^-L» jTlkJ^I 

<L-kJl <L>-L)b i yfi- 4i ^!>U-Vl *UaJI jA d)^ ^Jp 
. *>Jl A~Ja)I A-^Ub 

: oUl ^ £j> 

tpU>l L^aUT il^wl j 4 (j ajUI oUl jOJl 

La 4 y*i ^ jii j4ax 11 ^ jb/» T jJt 

wJJi <J <uti 4 L*«aJ J l jii\ J4 jOp OLJI ^jp 

4 £jji Jl j- Jp -utA} 4 ^aJI 4-i d)U 

■ A^Lj i*bJl iUl>-^fl 
: 4 /i/t ^ ^bLI 4^i_jJI j a»jja1I oUI jJp ^aIj 



- \\ - 


( Morphology ) 

cjybliali jSCiJI - \ 

( Anatomy ) ^Ul /i\ jf — Y 

( Plant Ecology ) 

ajUI aS*JI - r 
• • •« 

( Systematic Botany ) 

^w-JcII oUl i 

( Mycology ) 

OL^ktfJl — 0 

( Plant Pathology ) 

oUl ^ _ n 

( Physiology ) *U&pVI tJuJUi j ^ — V 

( Genetics ) 

ti 

"V 

• 

i 

> 

( Cytology ) 

aw ( Jp- * 

( Bacteriology ) 

\jjC& J! — > • 

( Virology ) 

uU j ^wiJl — \ \ 

a-3-U (j ^*!| (JUoj ^uJl UK a] c jl ^w»l» 

£jySll aJU i-lP ^bjjj 


. I ^Iwj oUa ajU Jf 4jU>* s^j-Uc*<*I 

*— jL*H jj.C- B C-JU*oI ^Jl yjjl jjy (j*J 
OtljJI j£ ^*V c£*M t ( Economic or Applied Botany ) 

aJsaJ I — l ^a\\ jt^lwaJl j AoLaaVl UJll Oli 


: otiUl V-J 

J*A 7 — jjA t Jj£* (J^\ — tc-l OUl 

• m 

c/*j) Vi^' J jfif «-^y- W j c ( Genus ) 

Ujj t ( Species ) AjliJl d-C j ( A-JUJl J U*j*JII 

<( Trlticn vulgare ) y> !&* t£-UAI ^SJI j£ 



\ V - 


^ ( variety ) J| ■*! JJ CjLJ( jlS - lijj 

ljUvs* (jkSjl ^-»Ui JUJ ‘ .£jdl ^<1 4* «JaWi)t ^»l 4 <p jj 

. (Gossypium barbadense v. Karnak) : t>llU <L'> J>h I 

j^-t J> jj oUl ^>1 Jo (j <»4)l 3 jL j oujj! ISjj 

^1* J-,aJI *— »LJ JliLi • d W c£^ ^»l fj* ( JjVl ^ j j^-l jt ) 

t^4ll ( Linnaeus ) Jj (L) <J> y>- > jj <L~>- ; (Allium cepa L.) 

• ^fw«»Vl £*i^J 


♦ * « 



iS JJLiJl 


( MORPHOLOGY ) 




^ ^ jjfeUaJ) JCmJI uu^ ^ 

4> jAU ou 


OliU! ^Ul! ^5 yklii)! UM» b>o jX <>■ ^lil uU jCIm 

£A Aj\ JJ 4 J* J 4^*1 ji twJUaJl Jp JfvJ 4 ii^A jit 


<— >bLu 4 P j j> 0 « I jl (_} ^ J 4 

m «* 

j! ^ it 4>-1 j 4 *ijp j<aa (J ^J^jCUhJ j 4 


(Corchoius olitorius) aHj . ( Tiliaceac ) 4A-*aiJl 

OtLjl yU » L)li uJli (j 4jli 4 • Lipty ij&fi- y*£- ^jA jOj 

C-^- {jcs- j*.*M <jJ U (5*^1 -^r yj * 

. ( I : > ) c? ^ J j 1 t£ j*^' 


Ji 4ic ^xJj jj£ j* ( Root system ) t£j^' ‘jj&'J 

j* j — ( Primary root ) (jUx**i/l vJj^yo— i*Ux^| ^Jp 

4*aJI^* £\J j* £ _^a6j 4 4*v^ jVl oij^ j 4 j j^Jl J Ui 

4 ( Secondary or lateral roots ) a-aJU^-I ji jj^lj <3 yj 

4 ^I-UjVI L'ti ^it j .Lfcjj»>- y*/>\ ^ys j t J| aIj L a 4IC 

‘ «^fi J ‘ ^ .A**' £j y Ji vM"' f 

£j_/ Ji ♦—'I j*A^ *4* j 4 ( Rootlets ) ^l^j-LLb ^aJj 

4 l*-lA JllC j L [y ji L ji MSJISlI ^jA 4jjd?” 

L^jil 4J| tL.j>« i yj> J&- ij j^iJ 4 L^l »l>* ji J 

. ^^LVlj *AU Ij-v 4 ^ji <ato i ~l 4 j ji\ OLa*^- 4A*>Ujl 





IV - 


jj£ ,y jA a£U ( Shoot system ) iS t»T 

jA j i <^L»Jb L-i jio j i (jl-Uo'Vl i*^ 2 s**\ ^ p I < 3 i 4 -c j 

4 A*«»tf jVl A*ol^-l alsill <J j » * alstf-t j**,j 

. j-pUp ^ l* aUJ Jl^*-'Vl aLJLS „ «LJ1p *■! ^yi>- 4-^- jill 

C>’ ‘ ( Nodes ) 4i*!b <—!> ^a> 4-JUx* aLU £*^1 ja <_J vjU! 

. k—>LiJl u_ ■^>‘>~ 9<Xap- -tip j'S'^ jl ^ j >t ^ 4 Ia-Up 

j . SJjflP -Up 3-l>-l j a»jj ^ - *— J l«lJlj A*>-^Iil <— <I-> <_3j 
t ( Internode ) (_^^LJL <juJtu« <jJ4Jip l>* g\f JUI JA *■ J^-l 
U ji» j| J jjajl A; jUJu y>P aJIatI! OLa^LJI j! Ja>-*Ajj 

^Up j 4 aJ jkJ! *1 JSfVl 'J.* AjI-U- (Ji dJ)3 i£j*lJ ; A*ill C-; jli US' 

. U y Jt^l 

•kfjiJ • (i^JI <j* ‘-rt 7 -^'* ^ J Iaa*4 i 4J^*JLw 4 frl 

— AJ j _^Jl 5 -IpIaJ (_f jIaII ^ k Jl J (j|L»Jl <jv Sjj^asil SiU-l Ai jl_^t <_J 
. ( Axillary bud ) (Jaj'Vl ~ ** ^ ^1 <i 

t <j dJlb ^5^1 j h olJLjl ^Is** (J a! jj j£l -l>-l j ^p iiliA j 

Ipj ji (jlatAlJ i icMil <J> j^lajl U Cj b| » AjajVl ^pI jJI C~iJj 
: ( Lateral or axillary branches ) aJsj} ^ UU 

( Base ) SJpUUI : ^ S_)vu:4 aJ!>U oi jlil aJ^j d) 

sopUJi i «t . ( Blade or lamina ) JvaJij ( Petiole or stalk ) jU\j 

h J t)Lii A9»iUw«j Aviu^P ^ J V JUL Jvarll jA-*Vt AjJL-l ^ 

(jljjl (jj . Aj^*jl^-t Ol ^ ot^-j ^P jJl AjiaiJ IfZdJ ^jj 4 OtLlJl 

^jdui'Vb jli jaj 4 o-IpIa)I (Jp OliAjij jlJUllj 4>" jJ 4->- jjll 
• • 

4 Icb djliul U^^-Ipj 4 ^ OaiJ (j jl4 j ji ( Stipules ) 

J^JIj . ( Stipulate ) Aii^LL UjLoVI Ob <31 jjVl <J<u ^ yj 
ySu l jaU.J. 1 ^liaall <J ^j*U*-*a t Aj>-jJil <3^JJ^ ti 
a!>-I4j j£ j k JjbJl U fA f • c£^jjUJl 



1A - 


Aiuil l j4^-l ^ t^LJl (J) ^lajlAlj a* j^Jb Sj^yi « jlvwJl 

4jt T*ajt Aflj lli j ^jA j . AljjJI (jb-JI j4^-1 L 3 SUpL/JI 


a1aj£ 4 *1 *■ jjti\ ^ jt jt tU 


;tu >- A*# t_.W» »v3 ^4 JUI /jP t-Uu 

. IjtVl < r*zM 4 . c-joJlls 4 Aol? , Ip i4*t 


Aflj^jl jA j . iw ji . 1 $j jJaJl y* 

(J ^*>■'^1 oUl l^Jp 4^*4 ^ *bJI aaJ»jj C ifr*^J 

, jr*\+A j£> jl 2j Ol J Ifip 4**A) If 4 {£ yftt& \ aJI»IP ji>l^ 

0^ 4 AiU^l 4 Jui)l jlil <J! jjt (J 

^j4- A*J-li i l^jj; jisl AA«*J 4 jtUl jL*b A*Ja£«4 4 JJA+P *■ jpJ AliL^ 

o4pI£ ^£il*^|p(^u jAmS" tjIUl-Cj jlJU. Jl <jl*^4*jl * «*) J . A.«J^I 

• m 4 * 

yfcll* (j jfi- ^y* oJ>%’Z 4 tijyJl ^ ^Lai« a£wA ^JvaJ! ii j*-^J 

J^aJf J jkj 4lC — ( Midrib ) ,/*)! jt j)l ti _^b cl# ^aj — <J 
^Jp JJi ^aSI JaJI ^kJ! ^p ^>LJ< 4 a^Ui-iI Jp 

a^i ( Lateral veins) Ajkl?- „r*H bu j* ^^-j. . (Jj^\ 

JjyJl £yitfj . Jpt J} J-'i J~c aSjjJI <«U ^ a**’ 4 U-j^ j J»tj 
^ 4ij ; ii'sit a?*:! ( veinules ) OljL ^p ^ b*jj4; 

4 LL^p^J I Jl^>* iJ j^a (i.’jUUiJ j Ajipl (J ^Sx'j (1 jt 3 ^4 OliyJl 
<3 jicii ^Uai L-> jajj . l^J}^ a*jj)I ^ SjUa/Jl a iaj jj 

^llajt ^Aj ( Reticulate venation) (i Aj>- j'i! Jl jji <J 

. ^'ill Oiji J ^LiJI 

j/34(u: N JO ) *1 jA^> 5 jjfcv? l>jl tyi>t <3LJI J 
C»^LJI : ^ *UipVl ^ Wj' ,j* if' 4 SU>-!j ^ 

4 a : ^ j£i ) i j ( b 4 .*- 4 tmj i .1 ) a^^Ij j 

4 \ r ya>-[ 4a; jUj^fl ^ ( J : ) J^Ci,) ^ipl Oj&J ^ <: jr i gr- 

eJ*^ < *-^ > ‘ fc ^i^” 4 p I jvS" L>*>- 4 iLJai«A La 

• V^ 4 



\lx 



oUSVIj 


J • jj-Jk bU»l *L 5 l OlJl.jJI 

<ulij j <, *14^ j* OlJ VI *l*jt 4 JI ^}'^~ ^ '•' aJ 1 >- 

. j^L* ^Jb C-’Ll ^y* 0 jdJl . 4 *>* jU-l d 4 l y j>U y* idle I 

ia^ 4 ( Embryo ) <jwLl <_/* « >UI 0 j&jj 4;-b~ J*>- SLp- l^v* l-AJj 

m • 

tl>£ Ul 4 j>-4l I *14*11 y* j4* yj 1 ( Testa ) * ySA il eJ 4; 


4 <ul*J ij^~ ft-?"* vJ ^ ^2^4 jl 4 <j4j4 *lj?‘l j4Aj (J 

«* 

l^l JjVl *J^-I cJ 5 jUJl 4 (Endosperm) ^> t *'j4<Vl> 

« i** ^w-j4ll 1 ) l^b oliJI J j ( Exendospermic ) (f ^ » 

• • 

llU Olp-Vl ^4* Vj'"'J 4H!)UI 3 jiJl (J j i ( Endospertnic ) 


'U^c.ix* Aa>uJ> a 4 a j 4 J dJJ 4 l j . < 4 jIaLi!I A>v-jt ^J>-I,i 


^jbjJl l^v* ^^ll A«**<l*oVl ^L^iP^fl yA 

Ajlp fl « jyfi (J y $J 4 Jl j /$ lj JI«Jlj j 4 :U 4 ^JUI 

aJL) j a*mJ-asLI ( Radicle ) j , I 

s4p «Joi ^ j 4 ( Cotyl dons ) OUli 4*4^.1 Jljj^J (Plumule) 
«* 

34>-ljJ! AaUII «4dji J a4?-l j yi 4 jjAJl Slk** OtUl J C»Ulill 
1*1 ( Dicotyledons ) JcaUJI Ol ji ‘ J Olxiijj ( Monocotylfdons ) 
y j*y»N ^_^4 j (Sjp^~ *^i t i_j4^ ji' i4*)li jj4Jl caLLmJI (_J 

. £ /H\ « r ^ 3M ( w - r ) jo ys* 


4 iihiil OlJLJI jj 4 ji J aJIj >-1 £j^aj A>-jJj Jdii-l ‘- 4 l ^J 

(jvJlj AjIj^-I jrui ^^cVj 4 5 j 4 *ll j& Aj ^Ul oj 4 { J l 4 >- jik^a 
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fj* iijjll <jw j4*“j 4*^-1 ?• j SjJL (J j . Sij^l 
. *) J>*Vl ^)v>JL« 4 £tyslj U J ji)l {J^>“ (!)t liilS ^jA 

OLi^J ilj^Ul J?j yjJl 

• Jtu i Jsj ji> U Cj j»j) IjJ V| Olj'Vl jj4JI 

V j\» (JaJL^ 4 a j/^l 4w OL* jt ; J j^t &j& «L*Off — ^ 

— i^l./?i./»Jl S" — OlJLJl aU 4»- jj Vj 4 OljUlItj^tpi-L I ^ai j 

)i| jj»iJI 01 . 4?!>lkNl ^Jp 5 ^Jl 

lpj4* ^Wl»j ; foj'Vl 4 ao 7 4iw ps 14.4 oLijLol Oji d-S^ 

^II «4ll vLw>- ^ <uk^l OlJUJl jj 4> j . OljVlj fjfi' 

4*40 jl olS" jj-Ul 4 l^i Jail^ jt ^ki<J 

Cj ji JS li| liiJi 4 *j <4-Ji x* 4 iju.^ S4 p jl i»-» J*i 4 i^yA* 

’ « 

. 4 $ is J ^ U 

. ojjJI C.-I7 Ls- joJU 0 J^L Ot <— sf I 4 j — t 

• • # ‘ 

^la^-J'Vc jl CJlTlj Ol jjJ - 1 ^1 ji 4 4ii*dl jjdJli 

J jia) 4r«S*tJlj lf4>-l Ci _/>-l ^1 jj4ii tiJUSj 4 OUVl 

<J44pM li} 4 ks-\ jk J! jj J J 04?- j jj-Ul ^ j 4 If-'ij^l 

OlJNl isj \JLCijijj 4 i>-Vl jj4Jl a *U Jlt«l 

. C-viT'i/ Ipl* 4 45 

4 ^ paiJ ^pl 44k^! ol ^Jcil OV OlJ^U iSjj j*p J *lll 5 j^j —T 

biojiUl jl ^ Jp JJ 4 JI J 4 .111 iyrj J VI J 44 /V 4 JUI »JU l^lp 

<4j 4^ OljVt i_plC^> li| Ul 4 CuiJV IpliiiU* ajJ) 4 ^ £J& j 

m • 

. is j jJ^i\ <Uft| iLi I j| 

s jl j?- 4>< ji cIjUI ^1 jjt j* £y : 4C^U 6 jl ^ a*- j* — £ 

Ojl (J C~ju SijUl (psWl tlslllji , a jjij tl»Uj 
CjU 4 <JIp oU»-j5 C-~j& 5 jU-l jpsldl Ol»U L*1 4 

ci lix^j . U^ixj V] OUNi ^k^JiV Ojl OU-ji t)l4>- 



— AP J* . ^1 jiVl l*^\j 4*Jl j 0)4^-! l)I4A 

<4j I _jAljl Jlf (ii!i (_J ( 0 (( (.J# jA *J1 jU )) ij4>- (_J 

ISI 4 5jl^J-l i>*ji ^Liljlj 4 A-jL^^Hj A-jIi j'-iil 

c Sjl ^J-b jUij ^ j^bjJj j^l l4j ( Ajj! 4 £ ' ti^ y~ ) ^4** l4>- 

A?-j^ ^Ujjl j**--^ tyj 4 OUNl AP y* ia_y «ii)4;j 4 A^bii ^JJLi 
UU jXjj jjXJl Oj*4# 4 4.-CK.-J »J j jol <j|i viJJi jnS"”T Sjl ^-1 

. ol^'l 
• * 

4 oUVI *d JJ.UI ^ p*if o/, _ d 

<J £** *& j . itb-Vl ( j*a& IS" { j~jc3.>' <j4^-l <1)1 ^1 

Sjl j £- I a^*j 4! jf 4 «_Jlj ^y* aj U aJU *U 

#.^U*I A>-j4i *lLb Cj yf' jt Ajj^JI C^xJa lijj 4 C *UiV 4 aoUJI 

ouy uju jir - *iyi j* aJ - uu ow aj v'ui > 

. p!>Ul Ogjw-.rtl 4^'v aIU-I dJlb' J ^1 4 jjlJI 

^Jp j^CJb 4 A^l>- -bj _^T4Jl AaJL* A*bJl ifj ^1 I4P diUhj 

OljLJi ^AJ jl lflli»l 4 ^Nl (J^Jl Oj^ OljlwJl yOAJ 

ObjUJl jl ^U'Vl ^ AyJ *yrj u^i Ji 4 tjUaJl *lil J OUVl 

3 yi jjiJl u^ij** <£ ^Vb*- (jj 4 jjXJl e-Jj iiiiil 

. Ip y A *£U&Cjt j\ \fi y AjuJ jA Sjl j>- t)t* jll yy 

A^i^l*Sjl jp- A^.j4i jjXll (1)^ oljl-jl y^-*- 1 ' (J Ja^jJ 4*j 

<J* yoj 4 J jva^l SjL jj SLJ~! 5jji (£*Ji — jj — 

M 

(J loUa^il Ja^Jj 4 ( Vernalization ) 4 jVb Sy»Ua!l «4 a 
. j-^-l iyflb-J 4 OljUil ^ j^*» <J yt&£ Jj4ll 


<LjU jiiJIj VL^II pi : L>11 4P S^bj • jl ji-l i>- j J ^L^iJ jl u>ui ( ^ ) 

• jl J>- 4j*- ji JUp La 4P cJll jl 4_ ♦ jA cjli *U- J jSj m 4^S- ^J J 

li ( 'jt — IjT ) •• y kj^ ^b-J 5 . \ * jl- 1 ^*. Ifb Jil ijl y Xs. 

oXz Jc jiL’l jSj , iJL^I oU^Jl j(v _ T^j 4 <-»- ^^*^*11 j ^4Ij ^4JI oUUiJI 
. ( Temperature coefficient ) « J 4 ^ 1 » : ^ ir- 111 



- U - 


Jp < djL)Vl JJ jtd ' J| gkJ- jj-Ui y l)U j 

4 #■ jvil) ( j t ijid { j jUaJ <£j>-l fl _jJl J 4 ^^UiJl dUi -Ui JJLj jt 

. J^UJI jl *y| C-i 'Z yj — fJjJUl — Aj j JJ^-I d»ULik)l 1*1 


otJ?l »Ut 5 jJLII Jp f>* Jl Ol >dl 


: cjI >cll ^1 jt W V'Ui asp ojOJi Jp i>‘ 

. C-»l N 


. d»»! yJo — Y 

. ijut oi >j ~ r 

_)t till l^/JU .UP J .XJI ;J AJljjutll Ol _^isJI ut 

0*1a Ji.iJtjj i 4Z,a AaP~ jj*X.JI dll* c«*jlS"” frl 4 A^bj C? J 

dJli £^aj U j « .ilojlj Ip^Uilj frUiJ SjUJl tI->! jJuJl 

lilli 4 ai ,P t frlJli ^twaJ 0 y^Jli (_^ll CjIUjchuII Jl jj ^jA 

. ^Jdl^jl ^y» IjJp JafrwaJt il.ojl A>*Ju 


ij y£\ i \ jil J y£- (j AjJLa^I OlyJUli Ul j 

c)^^* ^j A ol dllA^ ^ 4 a*j 1^ ^ dl AjI^ o j y^ 

<jl_)^l <J ^J^Vl oV dlli . j&u 4 l^s^ikJ L^l^l 

ijy& ^P O y>\) (jl — A _/*‘ l, _J 4 -l J 'y I (J jl djbtJUll *1 yA — 4dl«l*)l i * jl i 

* • 

. a-)IJUI a)U-I Jl J yx% <jt ^ jJLfr t/Ul oUl 1^1* ^li t idii j^p 


(Enzymes) CjU jJ*Vl a*s» 1>- :>l y aUL»jj (jlJUll J yd\ dj^d j 

SjOJl frl J^l Ia jS- jt UjIj*UI A>r»jt A«^-l Oilll j^Sj ^ tA J — 

. «-U.y l^Ua^»l -Uj tia j>t]La tuidi iadiJ ^Jl frl J>“Vl dJUj 4 aJ-I 


^ y\ (Ji jr^~ j a j 4 frldiil a!_)-^i UIJUN il jil ^bt_j 

j\Pj^ fj{ Ji J' V^j^l 'j 4 Ji 
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^fLj cM JjAw t£4ll J^JLJ,»Jlj » jvyJJl f J* 1 (J*Aj A4A.5 < j^l ? ^J 

M ’ • 

4 { ft 

|fjJl» J jjUJl »Ja-a> 1*1 : ( Cellulate ) JrJ j-LJl f j>\ jj\^> 

. aoU-I Ol v £- Ji >:aJ 1 


^ I ^il 4>* 1$"" 4 ^*4i)lj *^.»JtJl J ojwillS^ < c_j ^L l (j «-l±JJt 4 ^- jj j 

(j Cj jj J\j 4 U j y*jb\ t J ^illS" 4 OlJ yt)l jj4j (J A^j _/J l 

• ^j4?lj £-^1 J cJsueajj ; £j yMj ^***Jlj jjJb 

Ifb j c Ol ^1 jJ' ^ftl aJL>-VI «Jj 1 jwcJl l*ij 

. jjuA-l l^-* aJUl>NI Ij^U-I J ±isi $ 4 uU- ^Ji 

iijjl j^\aj y^l UA A>*Ju j i ^s>*A-l ij A^bJl b^U-l ibjJ f 4 ^~j££i 

lfJJ4<J 4 Lj»b (jl jt-xi ? i l— > y*3DJ 4 gj?-"* (J ji 

OLi <_i| *tj j4l)b J j>*.o'j ; *! ^*a>- liljjl (J J^'j AjiLlI J 4 Sj-ib 

, AjI-IA jrV^stf' (_5 A,1*AJ 4«O.^A) i ^A'mA 

m 

JJi*VlcJ jjiu AtfJb sit OilLJt jj4j (J Ajlj.il J <jj J? jJj 

: <iN! 


t>wUJl o'ji jjJU — 

1 ( vlcia fapa ) J^l 5j«k — ^ 

<l)Ljlsj«j «l)Uaj^A Ol$>j ]A t A?«JaJU«j t)bJl» Ai Lkl ww* Jjill SjJb 

4 Aj4b>- « jwai Aj Jau^- <_y djfcj 4 A*« ^**j4ji ^ ^ j i jlL*A 

^v ? y 4 (Hilum) 5 ^-Jb >— * _yJ 4 iiki-v* *b y» iJU l^i 

Jtf- 4>* jj j . ( Funicle ) t? Jr^-' Jij^ ^ * j**' j'^ • 4*V* JUajl 

i4rf- 4 ' ^linJl a c-jjjL 4>-^ 

( I : Y ) 5 ^1 jjJULI 



( r ) 



« ji jli* (^)j (y) i ijiA'jj ;l*- (l) : l^Ul y^j Jyl* »ji* 

w*/ Ujt< i yj ^k< (*j i • ii# / jt< • jij ^.tu jki j») 

i«i»uyt yy»i f j-j ) * *a>j* v*^*^' ****** £•*/ ^ iy* 

(*J • fcr) * Uli (w .^) 4 <*!J (j) « /.ii* ^> (* •*) * U) 

*1 f *“*• *) » • ^><* l j) t ill* (<j) »*«!**' ( J, ^ ) <4.11* Jy 


to 
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jl ji i <u^ax»l LilS” ttfj frill (j Aibbl J jiJI Sjjj w-aaJ I3J 

jjji cJajtyj b}j . jj Jr~i *bJU If j^ai C-Pw»tj 4 

ii (J t-l>- i— 4 j ^ frill Ji>- ^3 ^-Nlj AjLJI ljv if-jkX I 


( Micropylc ) ^j*t i ji^T^ £*•** y* ^ <3bJl tJUiil ^Mi^VI 

iSji y J ‘.\r^ y.*H-' & Ov £a j jAj 4(1: Y ) 

£ 4P I OjaJl (J A»w* *lll 5 4a 0^»* Ifjj ^ 

^ frl* <b { j*& J <>U-I jjUJl C»*w* j Ijj *AJZ Ajl jA OU-Ui £-j j>- j 
43 ^li oji _^L SjAJI jJ>-l-U t?jJI *-1 ^Al OV t frill dJb 

. j fiA\ «_J? U- 


Cj 4 ufu^-l <Ja^ is >l AA jil I SjXJl ^a 3 ^vaxli C*A j) I3 Jj 

a* 

— aj^»£J j jI^* La (_jAj — Ajljjjl ^1 jJ,U <yj ys£,A 0L3Li)l 

jt Ja>-t>bj . l*4>*jl>- l jAlt ^*aA-I ^Jui 4 AJljjil l-*^J 

( Radicle ^* 1^*1 i 3 j« 4 3 ^<2 ill ^ ^ J ^> 4 jLI 

- • ( £ • T <—53 **•* ci pouch ) 

3^1p Jjj* 5 ! bLjj 4 5 ^a«!I ijycj aa^vII SjJUl £-b&l jl j**?*a{j j 
^jA^-I of tiib (_5 c-»a-JIj 4 ( 4 — 1 : Y ) jvtfJl a*a ^jA^I 4 ^^ 

UUxJl U j&\ <*J3aJ jAj 4 jiiJl ^ A> ^3 4 frU) L^b^ld ^wM frbipl 

(J 4 £jU“l (Ji j*A^ jj^l ® (3 J^JJ • 3 j*aAJl llai^j 

Ti^j-ku. ^ : ^j^/i ^iU-i JL ji*\ ji 1 ^ 4 ap^ i^i 

( A 4 i 4 Y lf*^» ijA ilj J . !l j ^>wi M-l» jbj-jiXtj (j c 3ldl 

3_pUl 4 J iio^Jl bjfoj , SjAJl !j* Ailjai/t^fl (J l*^J 
jASJ !>U 4 Jk-t (Jl 4^*lJl 1^5 ( J :. Y ) 5 

a^j^]I y*^iJ i l^il j^"l *lilt 3 j j^Jb iil'xi>-'i/l c_ t3j<d3 
< ( . j : Y ) JUiaVI (j l^il«x* I4-J ^UuiPj 4 ( j^jV I ^3a»^* ^1 j 
Jj»«s»j < t>l jjl 01 4l*Jj*V ^ 4 ^jUiJb ijM yd\ [ Jc£- $ 

. v^j y»ii <31 jjj jv ^ 4 ^ Ji 



jUijydl J ij ijiUI U<- jUJj! jlxlj^JI 

^ <3*jJ^I J* ; ( J : Y - j) Prophylls O^JjVl 

AjiUll JjljjVl ^4 L-S”y Ja^lj U^-' j} 4 tiib Uxj j j&J 

^jyUp!| Li 1 4 If « J ^II 

l»t . A^jsC^ jS- 0 jit jXj> Afl >- j 4 jLJI ^4 j^5* t- Jr <J y~ OUifr 
, AAi*« Aj’S a* J 4 a * 5”* ^4 ~s +■£ JjiJ! oU ioUlf jjVl 


CAJ^I JJiUJj 4 J yi\ aJU- (J JIiaUJI 

^ <• 

3>iUl jj£ ^ * Jr 4>s5 UJI jp j>A^ Jv 2 jij j 4 ( Hypog:‘al ) U^j' 
‘ ( J • Y - O 1( j4 ) ( Hypocotyl ) a^SJLoJI £*£ Aij*Jb 

OlJ^/1 O'i/U- <jj JjiJt J 0 jw^i JiaJj ^:iU5l 

U^U a 4 jj 4 (j-.jJii.a)! <3j* £5*^ j_j^l •>r ui . f U> *-* 

( Epicotyl ) a*aUJI (Jji aajj^JI 4 5J jVl a*jjN ^ 

• (j: TJ^-O.^) 


— W* ' . ♦ -/ w W*' v • 

«■ •» “ 

^jp I j^U j^r^ ^t y*s3j l* -U p cJ^jAIIj j ^ ,« ^ a jl ^4^/1 

• Jr^' ti^ jj^Uas*^! 


: (Phaseolus vulgaris) U j^UJl fl — V 

t Aj 4U- i j*vL *Ul*4 aL^L; . ( i ; T Aj jiS - 0 J«Aj ^_jfc 

4>-' Ja*4j (Jj 4 J^iJl Sj.L 5* jUL*3 jLlU-j ‘ DUaj^P Ol^j U 
4>" aXlPj 4 ^ ‘ r ) A * Ai5^li ^f*P Aj jj ^'VAWsil 

1$"” 4 jjjyL| £*<^ j4 ^P J-Ij ^ 1^^.!) d.li4 jji^iP 4^ j; S 

. » — lil I <l.Jllj 'I j 4J _^3j! 4>* jj 

. iljj C-*>siil » Aw£^»l (J A#l^-1 Oji.Jl OnAi li|j 

^p 5 ^ 2 ^! £~e- y lj}j . OI4 a^- ^ l^-L* Jljj ; &J *L*l4 
3 j4*]1 ol ^|p Jjj If 4 L^Jb>-i4i OiX>~j 4>*j APj^/Cli ojjJ! 

^jA — <J y>)\ (J l5~ — UAjjci-1 j j 4 (( A-4^j.UiV )) 



feJ * (v) * • A* ( ' ) • W •j^i 

lf> Of / i«jk< tjJL; (>) < • < y^J' V« C^y **y;« JjA_J ^.iIa jl*U 

^Sit Vsj /.P-' cJjcjij c,uyi J j^Vi J7 yi (a) iJL*»wi ^>ij 

l^y. 0»*v) I^uyi J *JI.:« jlj>1 (^-J ) < Ji-I Ji y Jl> Jji.fi j» j 
« *:? (!■•►) * A- («•►) « J'-*-':' <' ►) * -**•• (•*) < J> 

« ijili Jj* (si . y) . •/. (j . ,/) « CJ- U,j- («• f it|; (j) 

* ^ Ji 0) 4 <* (0) » P) 
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6 j*a, j 'j* j l i,i y*** } jf L^-' * yil l«*>f*ljc^V 

« 

Lk^>-jlp“ ^ 1 $ Jd\ J ( •* • ^ l/h 

. Sa>-I j a 1 *xJ (J jUxlcJlj ^jJi^-Ij ^txJj j . ( ^ i \* ^jSw ) 

(aiV* ) j> m Q\ yilb 5 ^ill C-ij/ *j*M C-x*&*! !i|j 


<J| 4;j3l (J -U«lj 4 l^Jp <iaA^j ^L&V A>tji/ 

^ ^ • • ft 

^jcJiUJi 1^*4 <ui>- ^pi AjiUJi a^jji c-jj j 4 

til _/*^l (Jjl (J 4 Aj^*JI lilii 4 ( J •’ V 

OUaLill 4lJ;V f 4 i j3l 6Lu: ^lii iJl&^l j* UjJI Ji-T 

4 jUiiill ^ y&j 44* ^JU-I -i'-UPj 4 ^jVl J j» I j! 


jUflUl JA+OJ J • ( J * t" jJ ) *1 y*il J * 4«io^)l 

frUc. ^ U jr Ui J ^$\* jt U>o Iki-J OUiJ f 4 tsJLi 

4 j&\> J A-Jjjl jJ*£- A— i‘> ^Jl (Jj 4 CjU^J tijNl jl ^i»Vl *UJI 

^ ti| Tij£_^*Ai liiJjjJ . *■! 4,jl<«ll 1^*® 

til (_$>■ ^ J j-o-HJ J\z& tf* t C5 tV*>- 


( t J^ ) 


U**a 



#5^1^^* A:* 1 ^/* GUyi c« J./ 1 ’ dfci ^r-*/ f-y 

«4U)\ C*4 4*uJl Jjl»j 



(Epigeal) sljlJj ■ ( £ It ) l£j-W* 

. < j^j S ^I *1 ti (jCi2ld)l jV 

^1 jAI C’U'Vlj i^> jVl OU^I Ju <3 y*!l ( 1 


! ( Lupinus tennis ) jill 5 jX — f 

^pt If* 1 {£ y M * 1* U>- cii cJ oj»ii fj Sj-U 4 ,-«j 

) 3 ^*JI * s’’ 2 ^ y* *■ jpj £*£ b jju J 4 5jl*U*«l jS "\ _j 

; 34/vjci* Aj-Ujj- *U*Lj S Oli i A** V S^-L 4 ( _j ! 0 

. *111 <J £*dJ U-Up 4j^1» *-1*hU ^yaJj lf»LlAs£ JjjJ 

*— <J yjl (J 1^” —■ ^>*1^*1 * J 4 « jAJI jlTjl -l»-t (_j S^J! u>- ^Jj 
(j >^j . ( £ : .JO) ^iJl u-iJ -cJ J i 3 j * sill j* JpJ-b J 
aaj^*-J! y>£j ( <-J ’. o jJ^vi ) ^ <-J UjU'VI -Up 3 

£^ a "‘' tjciLdl aL»U- 4 ^Jpt t*j jm 4JiLa!i C-^ 
. (J l5” ^1 _jA Ua OUVI jt 4 ( j ; o 


4 I Ob* jXjj t * yJ^ jlv ? jtcj 1**-Up ^Uli OWiiJI J 

w lJaA*d j I j />■■/?, J l) 1 (jliJj'i/ L$»jOsJ_j 

J*" J 4 V“*j <i'jj'j ciU» 0^&» i <£ y<X>- 
<il ji^ ^ 4 v sw >. t>*j 4 

• ( j •’ 0 ) £ykjj ^j^fl J J^d 4 iSjXr %j»$- 


I (Ricinus communis) £jj^' 5 jOj - £ 

^Ldlilt *A>"1 (J 4 A*Jl~i 3 j-ii 

jJLjl j 3 ^-Jl 4^ i ( Caruncle ) ^l^JI ( j»~j . ^jaut} ^ia^\ 
(j^Ujl 4 jJ*^-l 3 -ApU (J U^wXJ JlC 4^U*JI j 4 ( I ! ^ ) 

. « ^1 ^ck*Jl ^Jp ( Pb.centa ) iwislO 3 j-Ul ^ 



O-M* • ja.# ( £ — I ) : i^tsl <^*>1' iji. 

•(/) I j>A»’ (*-* • ► ) l j**> ( T . > ) < (►) < wU>Y^ 

^-*5* (0) I • j*& (j) * **l» (wi) 4 «-*j (j) i*il» C** **iy* 
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*pjJ bj 4 aA$"jj^ a4j 4 a1^~*. AA«ij a ^sxJlj 

4 ( Tegraen ) J^Jj ft ^***! 4 o^t 1 ) 

4 • tJf-JAj 0^*^ J 6 ;**^ j A J 4 i* j’**j<X>*$\ ‘^ji k --*Ui)l 

« •* v — ' • 

^>-4* pIJaS”" c a4*Jj jJI ■>! jH blUrj <-4j^*ll C~j J 4; JJr^-j 

. iu« jwj*j 4'J 3j.b j.i} ji-l SjJLi 4 OL»Vl *b'i (j'^l a*Ip 4^i*j 
tj jl jaj i [a*a±A tj T*ia* La jJLj£ 4m SjJUI tLjaJ Ijlj 

^jSvi ) <J lT" 0 J^*i J A J - lN>sLI Ajjj 4 

4 y* ^ jw , j4f^/l bj- ■^ 2 ~ sS ~ 4 c3 L>-f“ 4 (j\iiJLi»p ,jc2JU 

Jv^'j • ( £ : 1 J^- 5, ) ^Iki <j 4 aL1j li~ 4 £\ji U^J LojLj 

La U^j 4 a4o ^Jl j ^jJb^-lj a*»L«.J 1 4_jjill ui ^laJI 4 ip jbuld l l 

^sj jt- llA jA j • — ^j4^-1 a4 £Aj J . ( a 4*;^)I Av^l>-j ) ^**2,11 AjIp 

. o b* 4^L.-Abx! I < M j I 

« 

^^■1 aIaj ^ ♦iLl 4**fl*«*ulll d^vL* ^ 4iJW 

C s ^vaill <Jf jliaivijj ; jU*i;ij j jl c a^j-UVIj 

• ’ » 

j/ diB ^ 4 ( j : *; V~* £y^4 

• jllA^Ii J i (A ! *\ yAi J Iplk^ll J aJJLiJI 1 1, AAl ^Jl 

aaj j*J1 — a ^ a«!I LIaj y* aa1*j l*j 0 * 4 

«ja^ 4 ( j f A ! 1 ) 

—^1 j* bh Cj[j^\ jt i$t — Q0 jVl <i ji AjIjJI J SjJuJI A-i rt&J 

4 o ^aiJl j ^ jbeJUil ( jaj& f 4 Aij,Jl 
jU jjtij k j^ j&J <1)1 j «^as»«XA 4 *1 ^jil j * lyi jl>- yiil j 

Cotyledonary) jr w ZLait ^uaj^JI) 4‘aj?- jli j*)ji^Jj?\ aJ>/\J ^Ia jj4j 

dWi <Jj 4 aLj!» S-U OLill ^Jp 4 ( j T *1 ) (leaves 

4 U j^»U)lj J jaH^" 4 (a-* j<--*j4ii^Dl) aajLJI jj4Jl oUU ye- jlabil 

* 

xi lj- 4 j j jJj <LJl4i!l il jil jl>^l jJp j jA’jS ^1 



ij c |<A ^ iVI ^ oUVt U^IJIp jb^UJI Ju.%«5 j 

il ji! t OlC J»^fl JgjjJ ^ i Aj jill Jj* *lll j-UVi 

. i^UI \ysaX o'li ik^ J| S ^>-4il iJLUJI 

m m 

jjAJi o'yu- ^jA o j&j aJl>- (j *■ t^w { y^ t iij ^ii yi j>-\ itj 

^yA.'C- ^JjJUJll iJjpxZjJ i AjlfJi <_$ 

ji 4*«iJ C-i jit (Jj c t3i jjl j ^y.j tjjk ^ t£ _r^~ 

• J 4 ^ c?j^r <ii 







JV Mj Jj 1, (v) < »A* A- (') : Vr\'l £j^ vrt 
. *«l:»l\ oImY\' ~ » ) « SjiJl -J J> £U»I (^) < gW-® 

(t* v)« J'4 2 ^ j-^r 0 • *) 4 /At (t) * J.A* **/. • ?) * *^Vr v) 

i ^1* (v^) * IA J y liiji* ( ) i <*4> u« X 4Ly«< ( w » i jitt 

• Wjj ( »-»i ) < • y ji ( j ) « f^J* 5 ! ( * • o ) < ( <3 ) 



■c 


- rr - 

: ( Gossypium barbadense ) jlaSJl SjJb — d 

i o : v JO) 4 fcrbdjlll 

JiC ^ j 4 <* eJ*U! *Uijj j lpja*a ^aiu 

j*iJl yU (_$ j c $ j^aJaJl 5 yvto 4 *j «J!»> lilJi*l 

. jJd\ i$>- ^jA 3 jOJl J ^1? *JUUw S^»JI AlC j , c-j-lll 
( v J^) 



i lfZ Jjl* ^ J) • ^ j'*- J*}* ( 1 ) : W‘i j'j^J o wl ' *.A 

( > 4 jj* ( < . * V < ( «r ) ‘ ;ila " u ‘“'VY 1 ( * — (r ) 

. Ajb il j) (‘-j-i ) 1 I*-*) * — * i«i j— (*-/*^-) * «Aj j (j) « V* ;*► 

( c*wi' — r ) 
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i (Jj tj » L1aj Ia1a 4 » <jcJU| »As£ • Up J Bij 

«* 

I jp ; ^u^-Ij W; *>L*I 4>«pUjl jjJUl *Jsc J . ^ jw*j4j'NI UUL ^a 

JJ^Vl^J <L« ^JaJiJI * <Jc* Jl dib 

« ♦ ♦ 

f (^ — ^ ^1 <Sy^ 4 V*j^ 0 * Sj^' 

, aJUj (j t*J)i Jju -U'jUvj ^ j***j^y\ Up 0^ yp 4 <L}!»i*JI 

<, -~ 4 ^jA«J < yj^SCwJl J l 5 ® J*xjl ^S ^3 *J 0^ J*J 

v— t # 3 (J*~* c£*^l (jj*® Jl *LiiiJI tilb _ < ^p 4>w*UJI SjJUl 

j>*Vl oUUI j^Ju jjp jjauifl 5 j»U >-pU^- tiU3 (Jj . (J>UJtJlj UL>-I 
. OLiVl vl-i^ V| J-«JW-j' s i I UjU&j I j\k^ lJjJ>- Jpu ^Jl 


C-<ULJ! Ai>-b iijji I3j J^f ('—■'! V j£w ) ^JaaJI U&TJ 
SjJUl J>-l.> djUdU (iJJdJj 4 jS L^».k-<j 4 jUiJj jUiUJli . 

1*1 4 <3*.^ j&~ jj JapLaJlj (JiliJ'yt Sj*£j Jl l^alcjj 4 J-UUp Ola! 

*-l»^ipl ^ jF^~ ■) 4 ./'Ail I 4 —J^a)I <— ® Jail ^ ^Aj J I aw) 

^>-ulUUU3l Jif t^jjl 4 I ^Jaill SjJu C 03 V 4 LL j U^>- 

m • «• 

<3jJI ^ <*1 a? ^ 3 ^LL* 5j*ii JatLdj ^Jp j4^Jj 4 5 jXJl (J 


. Ifjp «LL 3 O j5>J Alk^^bj 


^a*> <j j» jl jfij jV 4 LSI ys jjlaiJl ijX OL| 

. ( A 4 5 4 ^ : v j£i< ) LaU)I C^" ii^Jl iJlku-N i>Lu 4 ji\ 
^ 4 ( i 4 ^ ^ V ) cij^^ ti 4i^*Jl diU 

jl^UV OUiUi ^ j4 ( a : V j£i ) ^jVl ^Lu- l^pjU »Ia> |(J L) 

j ^ 4 / ^iJLsLl j AmJ Jl 4 *1 *■ l ^*4&) j*J J 4<mJ Jl 

. *UJI LLjo 4 J5lJI a* J& *\jjuh. i'&ty- J LiJLiJI 

Ai^Jlj j^CULtll jjp AlS"l^ ^Ai 3UaUL« Jf J 4 

. aJ5L > )I 

■ 
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«jb-iyi4aujioiji> jjJi-tju 

I ( Zea mays ) 3 jA)I <L?- 

UUcJI « j*X II C-o^«dl t 5 jJI £ji ja <JL.lT o y: ojJUl o*- yaJ 

« Alp J^aiJ < u-jA* J* ^ i A^JaJU* ‘Uajy- t Sy^l jlAsf l*li 
» * 

A>-^ ^|p A^y c yJc*MA y-Vl sJs ^Ulj • ^^y^ 4*^1 

^y>J Ja»«j (jjA]l ^p)l bli ^yk Sj^l* 44*0 4>A> 

c *•1**^’ aJs*jj c (_ju^-l uA^ ^gi<a.j ^jfl&>ChA A>*y 

. ( 1 1 A 5 y^l jlA>-j e j&sk I ^JiC (£A)I 4*^-1 <-»*^p jA 


, jljj el^u&lj cJ^L-i 4Xvai«l *li! jJ 4*^-1 C*aaJ IpJj 

— ^p (£} jf’ [Sjp* " * * (J LJ ^1* 4P y tli. I 4«^l ' Av*i ta]j 

C £ykill ^la«Jl ^ Ujlj>-I O J$> — < yii>tli! cJwi^ jl»j 

. ( £_ : A j£i ) l^lyj c£A) 


t£ jZti 4+£t*j ; I jfiS UU-^ JW> jAJ^I C 4-** ^wijAij SjJtfl 4»>- j 

« ' « a • 

y>-'yi c j«*Jlj c ( Mealy endosperm ) t y»yAJi fj^'jAl'fyO <ya-jl 
^ ^uajAiVb vJ?^j 5JU-I aJ-I <j AjA*S» j jl)l ^*Ap iJ>Ui j 

<y* e-oyiJI ^ 6^-t J*£jj . ( Horny endosperm ) cij^' 

c 4 j A/ - ^J>-b L*^~» c yA >- j 5JLj j y* jj&jj u-jAll <3jk)l 
^ _/*ajAJ^0 4 p*p^U ASX c ( Scutellum ) 4*yifl)b aA>-'j 4 pU ^y*j 

. yJLUj ii*JII J^IaJI U\^\ Alp 


y5^j JUoJI ^v? y aip 

• c/A^-l ci yJ I 4 iJAp 


J y^-All »iJU)l Jl^ C*Uji) itUiuil iJ-l (J jy&j 

* 

c ^«Ao e/i,l».j ( jULo^U^jU iJli> ill^ aL^j ^ 

• i • 

. ? jil JJ J yH:; j 
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i *11 1 a*** ~ a •jplJI tjtj** <Jj 

J jir Lk^-* (^1 ••A^' J*>“lj 4XC J 4 4$^*-* 4*^-1 

,J^w (jl ^0^1 .A/' vU;N ^C* C ( J — i ; A J5v»* ) 4j jill {J <uJ-l 


( A J£i ) 



^•1 j\i» |w) i Ailt-I i.«J ^i>I> (l) : 1^ L“l jl»l_j i^jjl **►* 

y^*(c - *) 4 ^ ^*3 c^.O $y ‘jJ' V J Jjl* £lW (^) • 

^•*) ( i#y^> ^l»( W’» ) « j'i’J J*». 4 ( ' . (►) t /it' (►) t 4«i:»ll wliy' 

f C ■ £.) 4 y>l'' -»^ ( ► • £ ) 4 (►• l> T') ‘ 0) ,/*/• 

£«*J‘ ( H ‘ ^’ (. s ~ 4 ) 4 *-»/’ ■*•* ( / '^ ) 4 ^ 
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JCS if l» 4 4~ A) 4i<* j 

<JI ^^-I^Jp 4 --jdil iU-l -WJ 1 ul* ^k 4 pLj j 4 Uj/ - J^b jJpI Ai.j J>\ 

• <3 JX (j ;t l^yaj 0 ^ 0 j^ (jj*J^\ £*k**» t 3 j* iijjJI _^k> <_£>■ ajj^I 

^JiaJj . 4*i-l ^ <»lyalC <_£.i)l *-l*UJl ^|p U* Adj^Jl -U.XjJj 

,<J<u£ j j***a2t 4 j*<X* *I.Ap ^ l^U jUij ^j^/l £tk** C^ o jO-Vl 

. v _g^jl Olj| <ji! ojJUl <u>- oUU 


tw ^L&'i/I ji-liLl ^ jAIj ij^ui ^C jl j ^»tl> j 
4 Aw»^P JJ*i>* til ^Jp' if 4 Aj j3l (J jAiW ol 

l£ 4 ^«A^-lj A..*. ■ jJ| (J L ^? 1 1 «up 


aI^ (1)1 JL.Jj : a.-*a! ^>. 14*1 Jr 4 *(_giUl ^IjUj^JI 
( 4.>k.<^- 1 jl A^adll Jjd4-I (Jf^ ^dP ^j,« (J j^*a i ^ ®jd!l 4 ^jL»J (_£ jdA"! 


£^£ di A«ij ^il (J^a*£j tlAI-AS" 4 J ^laJlj JaUJi (J (_5jl~»Aj 

Jlvait oli S jo^-Vlj c ( ^ ; A jfi ) (3^jj^ j JUI <j <_$ j«tt>- 

• . (j-Ld) AaU* }\jF'\ j 4 (J yd I Aj jl ji* . 4i,k..<< 4Avd> 


. jvf -A>- (_^j Sj*A!l 4*>- l,-l»il (J ^a.cJI 4«>- 4«^Jj 


: ( Phoenix dactylifera ) ^UI gyj _ v 
4 «_j 4£ If-axU^ 4>-T 4 <cf 1.5 <Jj 2 j^aAi SUaic* 4 4lJa‘.-«.« ^LJI 5 jJj 

£*k~Jl ^Jpj . ( I I ) 4il>- <wipl LUL aIsMAj ^0 jJ-i 4j j 

3 4 l>Lli 4aAj 4 ^- y — Lj jA SjJUl J lUJ (J — 4— >4^1 

. (jv^l ^ ^4^ 4 0 ^j 4 ^ » j 

( j&>*tj — (J>i^*l I jU ly® J>C*~A t*k» iili-l SjdJl C.^k» li]ji 

4 3 jygdl ^^*1)14 4 (jdujt 04^4"^ — ^jkill ^ia-Jl 

4 3 jJU! 4 iilii c-Ayaj <uiv> ol» ^ ^ jwo»jUi | <0 Ja^ 

^ Oj^*+jj 4 j_^u 4 *l a1*<£j 4 *Aj I~Ip 

Jr'f AiU-' ojdJl J *Vj . ( Hemicellulose ) ij^LL- sJ^sj ^1^* 

• • 

'. Ia jk^oi 2> j£\ dr*Jlj (l^i^-l *lj^l 
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(> ) 



( * - * C L !’ J < 1 ) • VV J't'j ^ -/+> 

( ** » ) . J\JZ.\ >_*. ( ' r ) 4 y> r (.*. ) « V *J ( w ) . iilr^l 

( ° • i ) ‘ ~ ( J . * , ; iilill ^ ^ £ ) . <*., (j) , jy\i ^ 

' *S*b ( J ) « ( -> ) • iilil' J L*i 


j jXJ 4 »Ll 1 4 4 . .Ii i W l*»UPj 

* » 

«j'j^ J — fkJjl A-Jli aJU“ <J **al£ ^ 4 f 

J>UI o >Ljl *ijic**> 1/ <J Islj *JLJI Sj*L 4i>L»j <3^Ai«*oj y. 

. \^> j J-- Jl 

(*-V • ^ ) ( Cotyledonary sheath ) iilill -U*j j*> — o j*Ul 

\)&iJ .W? t^JiJ Lvfdho^ 4 j*jQ-\ iLilJ&'j 4 U 4^ jJ^-b itjjW iSy^ — 



- n - 


c ( Absorbing part ) * j ®>UI £»UJl * jv 

jl y| *ji-l l»U 4 aJ?jj . (a — i— » ; ^ J^i ) l-J^U -U-:j j 

. *1 j>*l 4-i J| 4JLv*»yj <«^»U<al*l ^ j^»j4j‘VI <<li|j jlVl 

UU!l j 'yf* ^ g »-«v J 4 _/W2J jj*£- ^^lil frj^l 

giJ** 2 ^ u**^ *j4“' j^iJ 4 ( * : A j£-* ) ( Cotyledonary stalk ) 

. SjOJl y JJuio oj-.i^l ^IJUJl ^La- Jf- 


4 TjI-UjI Tj 4^- lij^4 4 Jd**»t JJ y-isM OLi^l j\ jaS*m\jj 

. (^j*U-l J* dilij 4 lL>\jjJ&-j o jj-^* 

Om UUJl 4 ^ a* jjf- — Iaj^ J JIj; U ^ j — Jpl a>^» iij Jl l»l 

JjVl 4-*» <ij Jl JJ4&J iidjl -l^ Jjf dJJj £*J 4 AA» jC 

. t£ f\y*^ dl ^yidL iA>JI J j?i^j dJJ4j , ( * ; ^ ) 

J j*4»*»Ij JJ SjJUl jV 4 ^cXJf OLj| <1)1 Ja>>^ljj 

Uy^U J| cPy bf .4 -Us jl ^ Jl aJIJUII i Jill dJ; Vj . 'jtfl 1 


( Allium ccpa ) J-A-Jl 5 jJb — A 


4j»U UITjI 4>-t 4?” y < 4,»la7i‘>« yp *1i y*» 4jUy9 J. ^aJ l OjUj 
4 i/?*,c *lll dyLJl maj l * 4 iPj . ( 1 * ^ * J^A ) < ^-tJI Ji£ 5 ^jIp 
ij jl Ja >• J IfrU^ J J U <l>»lai lj|i 4 £j ^yaJj ?2***jj 
j^J-l Igla-xj J 4 ^ jw*j-U^fl jr 4 *U yJl 


Jib? a ^-*JI <■ j ^a!i d ^ j . *■ ^*4 ( . y- U 1 «a <^^^1^ 

*lj>-l Jillj . I^J^-I^jj aaUJI JUJ -UnJl *j^-l t*t i j'.^T^ 
J| 41a t I 4j (_$4ll c-3 JaJI J| cjyl t .^-Ij .ja i^lJl <j<J*l 

4 *lijsUl Xjf’ jJl Jl j_jVl y« iJLp Jp tSj&J • 4 - 9 

. t-e<u lfv<a*i <_aUj 
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( 1 • JO ) 



j (v) < <')/• VM1 j'>Ii *H' 

(j)‘ >*j» ^ t • ► ) • : °VV‘ ^-(j—c ) 4 

(Jl | *-l«^4P^?l j »i^-t £ £s) 4 sj-ull U-Lpj 

Jj jJi j w 3 ^Jl -Up 3 y-aiJl A>l tij Al)Ua2*»| iS^yi 4 *L— ll 

JJa U ^j . jj$Ji)l J j’^l J^j » ( £T • ^ 4 ) ®>M^ £jk“ 

, A-*ljla»«l *i ^v5L>- jUJj 4 Ol A**ij li jls i j*0J AP 

J-UjJ 4 3 j£_JJ ClUiVl jl jl»T (J A^J jJl Aj-UP li* aaUJI J 

\ajC *Ujt 5 jJUl LUj IjjjU- j£. c ( j \ S » < j£j- ) j*^l Jjt ti 

JH* c# i£*S.J • c^J^ 1 a ^" <J^ 

4 r ^j0 Si ^ 4 ; JH olc>> jjij ( ^»L ¥ aX*'yi AflJij — 5j*Ul 



- t\ 


jli; *lji Sf-t (Jb aULjJ < 4*)U)1 <Jl>* (J 4*a£f ^ 

.4Pjli)l SjiJl iJs^lc- y- 4 y*! — II AxUil (J> Jj4j . Ojoil 


‘ O : \* JS^) jj^jVl ^k- ^Lj (jl 4*J 4*!>s-lll «wid)l 
5 yi (jl^Al 1$*^^ L p»i (£4)1 (£j4Jl lAi l^u 4ij 


i^ll CJlT ijj S^U- ti)b <^4aij i kkjj ^ i y^jJl y 

l£j4JI <n^^U)I jli aLjsJ 4-ik CJlS"" lij 1*1 c <ILa>- 

44 UJI j&*J . )fk J+ojLjj 4aLs)I <Js ^ ^4; y*- y»jV I cl^ 
. tjjl lift tliljVI 4*J dUlj 4 OUJi 1 $>bSAj (_g|l *1 ^k^-l <JI jj'Vi 


( ^4kb lilyajl ^4 j4 4*P 44Ll)f 4wlpli ^>r-/3) 

. 4j J^a)I 4 4 ) 4 )! (_£-U-lx!l *jJU J>.|j 4 k j)l (,i| y> » v 3*! l 14 a (£J*j j 
L*4«P 4 JL 1 ^Jl 4<w* p* ^i < 4 (.J -- 4^*y 4 4 |Lh«X 14a 

#4^1 j 52 j_»j *4; lJ j)l l) j . y^l ci * 

(jljj^l j^k ^*i j • c£ iJljjt j***. )* k»*ll 'll/ *1 ya>- 
v_-jly- 4»-t jJ-i y 4ijj JT *k->- cyJ j^lb iJkd.1 

. l^Jty J 1 4» jjH 


j+*t y t j- U-i y (£i4i;Ni j-i^-i ij 

c ( j I \ ^ _y j jkj* ^l*** 1 )) 5»ipU ^y j i* < > l* clip 

44)4)1 Olji OUUl ^y U* _/Pj t ^>ue 4 Slj SjJUI (J <Jl^-l uf 

. 2*1>-I j!l 




yLJr\ 

i j »U-I j * o (j ot jj'UJl *— >Ut ^y LJp 

4 (jiUl>Nl '-“ , J*i lS"^ 4 £y*^l dil^Ai (£*$ t) j£>i <U^/ 

iaiijt ol jS OljLj ^y lA _^J — ^«i!l J 0 jUll (JlJ J AjT Xvajt UjI j lT 

5 j*i Uaj <Jo*yj ^ c (jtUiVl jj^-l j£ y — SU>*I jJl 

jjU^LL vjs jo i A-ils^l jjjfi? AjIaJjLI 3-U-li ^y ^ j£j c Sjr^Tj 

(jl-ttj'Vl <J^ J>*^ j>*2 4 ( Adventitious roots ) yjl 

. y«As**i.l (_g j* i^-l t Af-j y j 

‘ ^wlwifl jll 

; aJNI odlU^lb 4 t^U»»l i <jll ^ll ObLJl (J j«jJU 
jl^pt JAUxj ; 5* yil OlJl C*xJ>) — \ 

j jJUL .1 c ftUil JS^ (J jy w» j t a>j3I 

<J (£ jj^-t f L.M£>hj 4 ,y»jVl CjLx^ Iaj j tjLdXll l^Tl j^i>j 

» • » 

. Ciwj c^U*Jl |fpblj 4 1^1* Jt^ 

4tUy y» Uu*yi 4^ : aJIJUI £*VSl J *Uil ^Uul - t 

, 4 <!?*■« ^ <Ly^JI <utJaJl *— j! ^amJI 

« • 

J bT 4 oVU- J dJJi 4l>-ui j : ys-Jiil *IJM t>l joM — f 
jj-*^ O' W ^ 4iiUlj UloJIj U»UJi Jj4^- 
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j^r\ JfilA 

4 Sjill jl J y!l OljiL y a a jib jX>- \'~*a>Lt lil 

lyp- y Hj£a ; c! j ( Growing region ) y ->y ^ 

O-i* . S»IjU>- L^U~ ^axX.' Jslljj ^~a)j > A Afi ) AJbial 

*-UJI y ( Calyptra ) aj—ii* A~«Ut a*Js)I 

gs $. , » « 

UajI y ; aU?~j «4 a yt Aikl^j . A; jvl <_$ 

v^y^jj ; A^-yJl j aJU^'Vi jjUA-I ly <■ “USUI jjjA-t ti 

Aj ' ) 1 ^ l if 4 1>*^J J J jwjjJ Li a^ ^ ALslj y-jl^l ^kJ' 

y-jU-l £*kJI b^b~ y 3 b« y^yj • ^ elaLx~>- y <)^— j 
J k dlUjj ; J^uil y 5 j,JLUJl 4,>UI i*jj!l b^\s£ 

. tiili o j*JJJiil liic*' 

Zone) <aUjt lJ> y<j \£ yl A ik^jUJ^L A**U! a^jSJI ^JJ j 

c A-iJl 3 5j j^_dl 5-lU — 4-1 J-kJ ^r® ■ ( of elongation 

m 

aA wI I Aj^kS J l(5 U jiP j ji Aakdl 0-U 3 ^Ak-Ni kj-b- OlJ^/j 
^f-ywajl jkb A;jl y aJc#I J-U*.* ^ J • 

j»j4"l *— # y ^kiilb l.b-lj I j*k)»« ^^-1) j. ijLX* iW 

3 jiUl elu t* . A; OljWfcill A;l*b y>- *-;Ujj » ( I I \ \ ) 

4 y ili)b jt ^ yJU i sJ-\ y a*U> yl«)l y y ij »ii)i -U/ 

»— a*Ui j\ yJLdl ( jfi y ^ (J| ^ yf' j*i4"l ^*^*i 

3jj> aJ^IoJI AJty- c&j . *iil y J^® (J* j ^ J 

^ U^Ji #Ji *-(Jb ^llx< jl£* (J Jai^-j 

y ^Jl OliLJ.1 jt Jy>Li 4 iAb >Uj f 

04pL» ^Jl AxSallU 4 a!» yxJU 3il< j l^va^r jl j ^ Ail; yj ^ 4>iiau* 3^ 

yj — )» yk£~\ -If-Lj jl Ji?-% j . Ailja^Vl Afilii* Ol*^UJl l|-i 

Jij4 Aftla d l Xt^y {J o _tS\;L* — J jiaJl 3 ^ ap y _/aj 

. ( «-*a ; \ \ ) l^i J& y Uj ji I UlS^ ^ 



io — 


(Absorbing <u kzc OyJ (j jt - 1 Ij&aL* AjIkoVl ifiltc* 

Ol jutiSL O jfo Ol jjaJZj jOJLl ^ia,x ^aVXj L^i J ; zone ) 

jl 4 aj V] j-U-l j* 1 *Lj Vj . ( Root hairs ) 

t 4 jj 3I ^ l jfc > 'V iiJJ-bj i 4jljal*«*iil A fill '.* 
A^J ai l L^l>- ^ Ol^l_U<*l AZ* ; j.A ^-1 AjLj j a^j ^jl Jt \ jj Ol j±kZ$\j 


(n JS^) 



/ji J thL:«.N' ill*;, j.. .i%J *•> jf- 

‘ i^Ut (!) 

■ J • j 4 '*!' ( *->) 


aj^JI J W^.J* 6 — & * *ij.$ 
. UJj lilyad! j 

aUi> iiliil AjtpVl *lil 
il £-^l»l o ic OL.jxJ-1 

^ja Afils** Ol ^aiJj ; A-jIS 

^jp _uJl asA i J jJaJi S^j4<e jU^-l 

l/M*j O {£ 'ju J i A~*bJl -A.o- tf ll 

Ol jocljl i) yl A,*jill iiJ}j ( JjP 

A**iJ jJ j^*Jl 

. 4 * 

AJUOj iiJJj \L> d£j i Ow- j** ^wl 

<uklJll A*aU~ I Aj l^JI ^_5 0 j*Z*ma 

a^UNI a^»-UJI J ol jjJz j j&ij 

. AjjUII a£ Jill Ol jovItJI 

jSI ijj^zfiA ^Ua^'i/I 4-JU*» 


-Uj J.y* % |1 ^pl <j ^ jll ^iLiall li^>- il jvli j t Ol ^^jciJl ajAsLa ^Jp 
^ y gl J....-J* A . /? . *C l« jl Xj .JuLjJI a-U J! t^XuaJJ Aikdl viilJ (J 
, jS\\ Ol^wOl’ A^oZS If (j j _j5 lil 4 AjjUJ 


*■1 ^*Jl ^Lp A*b’U^-l jj-U^lj ^•»' 3 Vl jA^-l aj&s'.a »l >- yj 

^jA OjU -Iaj ^Jp Ol juOll *.lij _j 2*I jl c ( \Y ) 

a-lj A jj - at^’jl Ij i A^gjdO jliil>l a^LJI A^Jl)l 
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4aLl« LfiU- 4 c j^»Uai* s yi <JaA>- *b 4xlaJw* <jlJ 

3jIp o jo^Vl ^ c ( Zone of lateral roots ) 4 -WU 7 I j j4— : A-l 
(J ji> ^UaS ^ li~ 4 ^J*s>Vl jJL^H <J>-l4!t A^mJ^I ^ 

i ^ Y 4*ji!I l^* ^il <*yl4*l jj4^-l 4l) a>-*^a j 4^- Afj 

4P j ^ 4 «4>- J (jUXj'i/l j4^*l ^ y JJ-t’Ll wJl}j jtj 

.UA 

* 


IxaI? **j a^LJI ^ ^bil ^ j j 


( ir Jfc ) 



1 

>M 0* *•“ *>4' •> 

w>H i>i4 w'*^ >> ^ 


<ukll j ill Ur^Ml 

; Aj yWl jj4^U Aplal*j 

£j> J f^' Vi 7 ^ 

j4_jL1 ja i iSjdl? 1 

. J“U-' Ji' Ji j>4^/l 



Adven- ) W ^ j ( Tap roots ) 
«. 

1 ILL j . ( titjous roots 

4 >U-l j* Sal* t$4Jjl1 tfjii-l 

j4^b j jjp*^ >^iJ 

• < .* 

4 ( Primary root ) — f{^ 

. w 

Ol j»4^ j aJU- jj^ ° 

JA £^Jl I4A.J . tlti Alt . J*t 

<>•; JJUI j* (Sj^ 

• 4 . 

jksUT 4 (>.iSJLpJ\ Olji.OlJLl 
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^ *I-Wl i ) olS CjIjLI'I ij****. (Jj 

4 ( ^ f ) 4 * 1 ^ 4>0 j 4 £c 4 IAjj ^tJLu! 

tjf’J «jfcj ‘ J ^" ( Fusiform ) J^-lJl J ^ ijU 
( Napiform ) ^ j>>hu ^ V“' J 4 j j 4 ** <J ^ ( Conical ) 

. CJHI J IT 

Or JO) 



(j) < j^if jj*- {y) I J«ull (l ) :ilj;il' jJ«* 4 ' £.'j^ 

<+£ yi\ jjjJ? I 

jt j)j 4 v-jjj ^‘U-l tii; N J!l ^ 4-*i j>U*' 

4 £uhjil J 5 jJll <J 4**S ^1 . ^jCsl-l (J tfpl^ 

iJlp ot Jjj . aj^U JUl sac Li j, tii; d^- 4 VII Uj 

<j* *1 j»*VlS^ 4 4*Jb iLa . pt ^Jp jj^_s7 
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if 4 t:ut twi l^l t <LJI jh\ (_J j*Jl -Itf-lji 'j* Li;t 

fjtiuu (J cJijjYl (3 j*Jl jJp l^i 

Li I y>l OUL’Jl (J jj4^i -lij • 

. A*S>1>- 


tjL_*>-t L* yjj — ( Fibrous roots ) 4 jU1I ^ 

3 4s- 1 jil irtUli C<l jj J j'&J 4 is jJ-^ AaJ^ l^V — A^aJ-l 

^l>-i ® j t ( ^jSw ) j ^wJtii j SjAiir 
L*j^ 1$"* . jj**& j <_i>> jX> (_£4lt 4 (jlUii'i/l 

Siljil aJI^AI (J^j i LH ^*J JUaj^lS*^ 4 L*ijVl 

m 

. uiXlJl j ^-LcJl vJ ^—S" ijU-lj 


( U. J££ ) 





AjLJjijLj;- 


i ^Jl wli 


(Prop 54fcLil jji^i — Y 
J — 2*Jt J-* * ( roots 

4 J* OjiJl JaJ' 

ic U)l otLil OIL* 


5jU)i OUL-S^ap yidl ^ a*J ^Jl 
. ( \ i ) j^Ljl i-.««| gi j 

4 Ja««L^a1JL jj 4^I»4A 4^«SJ j 


(J^J^I — ** il cr^- 

Jc+* J*.jl ™ J>-? 


^jp 4P Li (ilUi 4 A;J)LJI 


jpp j t-AvsI^yJl p-P jj L U . Aiajy**,^ 4 J ujLJI ^P4j 

• aaJs^j L*j^ ...Lv^jVi 1**1 j?4 0^ ^5” 4 AiJb^l aj ji-i ol 

. (yLaI*V4 
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4 4 *alk« jjU>* : ( Contractile roots ) feUJl — 1* 

; JUaj'Vlj (j 4 tljljLJl ^1 y \ (3 •bj’j* 

<SS ~* M til ^UaJl ^ Ja^.i 4 Ji.*T (Jj OlJl -UJ l)T l^^JLio 

^ j* {Sy*** ti *■-•+* 'j* jjXJl CJIT j| 4 jrMll ^ywWI 

trb 4; jv&\ W'j'Vf jut Jlaj 

C* 2 * - <>* f a *. 

(i -li jj ( \o — * ) 

• cu* 

(Aerial ^ 

J 4 *jC jj 4>- : roots) 

jls£ 4X* f jOZC jl j ^ 

4 u^j ^ 1 ^ lM 

JUJI «jdl jj^r Jr»j 

# 

Jj4>- J 4 ( Ficus bengalensis ) 
( Orchids ) ' 4_Jil jVl 
jUwi’Vl ^it ■ Ja aaU* 

ca\mj 4 c>LWb yuji 

Xil j^l oii V 1 >* J>M*' 

4 Jj^j^l <y>^ 

#-1 ^il ^ jU*JI c ^U-ai*l dji 9J 

. <t> Ja^l 



jh wl— »-i »>bli 

J (Liliuip marts goo) 

J-lfcti UliJ)^ J J^' ji 

j Utyt-c Lu* Uj. U. Uu-ij $.*.11 

«b jjJ’ j/-t> j* y~f ih.nc.un 
■ w^ilW 


pA*t <3 A*? yj • ( Pillar roots ) JJ**^ — d 

jjJui-l 0*U liiij t j> iulU» jjcJ! 

# ' *■ 

IfJ V -l/’ J^' ^y 4^*" f : C «Jj* ti *Aj* 
J*jci 4 ^ j'Vi 3y J' j>U-' •*** *' y?\ izldj 4 



— 0. 


y ou-il (jj . a-J! £ jiVl J** fj* 1 

gj f. £ 

^ j i ^dJLI UL>-I j*->wdj 4 o y*Jt)l <J _y Aj jjJ^\ ^ Ip -ill 
, a*JC ^U-l *1 yt \j^j y \~f& j^r* yt*Jl 

j «*U : ( Respiratory roots ) 4yfcft — 1 

«5soj ii j3l i> 1.»>- i o _yj ol*J5JL~* j ^io*J ^Jl oljLJI J 

Aj jill aAA Ji* . 4&>x2ii ijU! IjUJU AJs-j •■lit 

OljLJl Vj 4 4;yi*Jl il jil Jl^- y- ‘^iUI jjj^^Ol i**«£*t (_^U 

C^lJ OljLJl o4a 3il*t yj . ^ jMJl ^cjw-S^Vl y <J1 jll 

jAj 4 ( Avicennia marina ) (( SjyJl » jl . « Ux*< yl » 

** 'j H O'* C-^" J 4 V/ y^' y*^ jy <y*i J cri* 

jrtUl (J Sj^*J*il — Ji*Jl *VjJ( 

g, f, i 

Jj, 4 « _yL<* y*j *1 ^la** ^lil**** Jlic ^Jbl 

OIpI 4jLvUl <£y £- J 4 Ji».«l J| 1^*1^ <J*b 

*1 jb\ Jy y \^JlJ?j i o ji£ Cj1,-0wU jJtU if 4 4***l j 

dJ!*Lj 4 4jhu.iT Ji>^j AjJIjAI OUi yjlj 

V 

y 4^.w^- j£> ij? y*i i CjUaJuJJ oJLa <J 4-iJa3t <o J3lj 
. iS^l^i l^<* ^k:«o V ^>- aJLp JaU ^ t l^*L>cil «■ y» aJ 

OLjNI s,^ (}tjb o*} itJi iiJj <-U y- 4ii luAj 

oly ^”Uj ^'-* ji£ (J S jJiL» y j 4 ( Mangroves -) 

- . ■SlU.jJI # 

• . ” *»i 

(Climbing roots or root tendrils) l ji 4g fll* j 3i — V 

oU Ji* 4 iclil et>l;LJl y>w OUy y 4 iy y ^jj^r y j 
^-iJl ct>lJ Jt* «LSll jt ( ( J^li ) ( Hedera helix ) ,>^lwil Jy 
«U^ ij jS- . aIjJJI OtU; 4>-t yj 4 J<i) ( Cereus ) 

ciUiij 4 y 6U JI Jp'iilX J^^i ijlil jT ^UoJl UUDI jjJULl 
^ y 4*5 ,L*v!I oi* jl ojIp Ja>-^ilj . C»LJ1 iy 

... <*lp*tii} 
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( M J&) 



U.* j.*. cvp iii^i^^jLU 


( W JO ) 



aiuticdij^i^Li 


4 JjUlJ — A 

(jAj : ( Tuberous roots ) 

4 4«*>eJtkC* jP jjX— >■ 

jl iJlJUJI a! jll l^i o>i 

ij&a* ^ LJt IjJp -IaJ^d 
jj c <;Lp- jl jat 
( Ipomoea U»lkjl C>l'ja 
< W j£i ) officinalis ) 
jl — il d U-iT oLjja j 
c ( Asparagus officinalis ) 
t (Dahlia variabilis) UUilj 

i j ' j 

4jT ol;Ul 

« ■ 

ii j£>« I*-* *1 j?“' J 

Ifi oUjjJI aJ lb 

JjJUL-1 .5 jl 
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li] c. C iS I jil&l _ U*lk)i J if _ £ut a*; jail 

. ®4j 4>- OlJlJ c ^uil *l4*Jl o4.*ac* c C~£jj 

oU : ^» j* r/£ JJ'i’r (J^J • ( Haustoria ) OUfl^Ii — ^ 

( Orobanche ) iijiUI j t ( Cuscuta ) J IT AJLskdloUlJI l _yiuu 

( J 9 " J'^' J 'A 

4^-loilil l£”; 

VU tfJLfr i^Jiladl OUI <\'jA 

J5k;j4 a jlc j® jU 
ij* 6 j^J ./^ OUuiw J j^U-l 

J^iuiJiLcjlTt o&L-JI 

( \ A JS^S ) 


V*7 





J/J •wV l, J* J JU: * 4*^ ° U 

Jjil 1 jjV-' AH*; 

£/«> 

** • I 


(w> t Jj.ar'oijjift) ij,.a)'4^ 

JI-, Jj«U\ JL| £ILj 

j,.ai ju u , ( f ) , j:ut 


C Aid jjl 4 (£ I 

*jy~ s -“® c$ j^~ di tJ SjiUi jjj ji y*~*b 

, (JUJb 

4 c^i 4 c^ *t c^1«JI 

^aj < 54 !! *jsU <--* j*j U" 4 ( Node ) o4ap a*j_j!I <u* C^ <£*^ 

. ( Internode ) ^M-JL <jodLu j^J 4 ap Lm 

i^i> 

t$W j' J*!? 1 ^*1 4 ~m J .^j; ^jd 

<J? c3L.it L> ji» ci j^y ^jd LS* 4 ( Axillary or lateral bud ) 
^ jJ! JflUJ (Jiju . (Terminal or apical bud) jt JJaJI ^ jJb 

t J*i$\ ^ jJt i»Lij L*t 4 aJL^VI JjUl J jl» J A-C" y Sab j JjUi 
4 iyj jt 5jjJ fyill dUS Oj£j 4ij 4 fyi JJ 

4 tZAjL)! yin . j j S ^ J _jt 3 j_jJ ^■Vl jA 4* ci ^ j * it cA iT" 

( Y • jSL ) . (j jJiX - 1 jiM ^ S y 4 *> 

( Y« JO ) ^5/Jl jsc j , 

. **,••.. . «• 

c3!jjVl Aj04*i£ 4 t*.>cy3 if’ J 

I* 1 » • 

»• i. 

l~S ji» aAL* 4 34j4£ CjU! 


4J2J ^\ j *yrj X>-%j .JLJt 

. AAllU A^/^JI (31 jjVt i»U J 

f J — ^ V** 4 ’ 

J'V/^ -v. ' * 


^•ir 



. b*^ 

-vA'Afc L ; 

K»is 




UjL uW,o«U» Vj 5 ~*** -;.- 
. * jU' jJ*J\ & V' ^ 


. OLD J jUI 



— oi — 


Jjljjl I^aJajj i Lio j ajiIs^a ^y» ^ j JT 2jj 

: ^pI >) t <L>Ip y ill : a j c L/'j 3 

£jj <y 4-/>H W*'j_j' • ( Summer bunds ) ^ji ~~ ^ 

cJaIajj ^yJi 5 jj*+p l^^Jj k *i y*i>- W> y>- IflS’j £ Jp-Ij 

*i^b lauaJ| *ic *y t ^ y*tJi a*~aJi 

*, * r . . - 1C 

^ ji I j*1j t ja+fiih tjijjjl «UA ja^J . U U»- Aj^-I Ol j'jib 

^1 ^ Ajijk.aJl ^.\ jjl aW . *1 jjt^~\ A*JlJl (JIj/V'I {J**^ 


>l*U! 

» * » • . t 

. ( Clerodendron ) jij it (jv^Lllj ( Duranta) liiljjdHT ; 3 ?£ta 

• j' y*^\ oIjIJ L^j 

f^S 1 Cijtoj : ( Winter buds ) *iy~ > ^ji — Y 

<_/»* tj ft l . . r .Jjl J — *ai J ‘j t ( Scaly buds ) oti _/J-i 

,y U® ji-j ( Populus ) ( Morus ) &yi 15" c OlJLJl 

3*1 ^ J ( Y.\ L_ijyU ci <jA<& <_$!! jWiVl 

Aj^iiJl^pl jjl J l ^-j . pUJI ^y* . C-5 jJI d-lIS (J £^15"" l^/'l j J l laJj c 
A^UJl A*JiJl J y>~ «_idJ AO Ip *1 ykO>- AJP 1 j tf'jjl : <Jl » jfyl ^y* ijr-Pji 

aJWoII o' JJ^I ®dA ^ai J A^N—JJ’*' A^ii ^>- tjl j jt j £ UliJl 

Avail j i jJir £ aj ^J*l ^p jjl id ij (J di jj i a3J ji 

£ Aj?dol j jl j Ip^al tiL>-l A^jf" ji\ o'jjVl j jj&J i lOIa^-1 j 

0 Uj j» bf t( j<aA*j lf~a*J tJujilj^-l ^JvaJ 

. aaJJI ^i’WI i^5i' J *-lk»il 
Jl Jiij A’UdJl J-^aj 

A»>* jli-t c-A.vJ<'S ji-1. btl “.v‘ i Aii-b 

aJ^UJI o'j/^' i ^ jji J 

• j* tp j y 

( Al»l^Jla»l* 1 ^ 1 jJlj 

A^U-ICkPi lij jfiil Jp 3 jJilb l^Jali>-} 
Ifc yikUIbjl ^ilo j>\y j 

0^ j! C jIJIJ ^JLsJ wUp Silpdj-A^ 


( Tip). 



AiU 
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(rr J£a) 


jrSS 
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/tOTOfc 


rM \ 
J • 


J^i J 4*-lj >J- 
Si^-:"^>.J‘^ /, ‘' / < i—ijji’l 

^pI _^)l5Jb l*i c ( Principal bud ) (( ^L-Vl ^ _/Jl » ^p l jJI «4,* j £ ' 

. ( Accessory buds ) 34 pIJiI ji aJU^I ^pI jJl; C* yCt 

$4ft (J <Jj j*JJ C ApUJl lpy»l j,» J\P (J Tilp-l ^p| jji 0 ^J3 4 ij 
,_P' ^pl jJl ip^«' yj i ( Adventitious buds ) 5X ^*3 I ^-l^Jb 53 U- 1 
jJlj — ; YY j£-£ — (Begonia) Uj>XI 

• *44“^ U»lkJl OUji ^Jpj ( Bryophyllum ) 

: Ju&£l J Ajulall O&JI 

A^> jii.1 J J — Sj^all c^IApVIj <1)15*/-“ jCxj 

«• • 

c *\ j**>- a — - y3 P l^*V c ( Herbaceous ) a*x££ t»U^“ * — ; ; ^ 
l T t A^xiJ-l A>i..JYI y 5JLxJ« iUJ Jp Yj t£ y£- Y 

541^3 jU*4i>Yl OUL.* W , a»YXI <JLit aj^ 

5^fct Ip - <- Al>Jil jj> U*M y 5 j£ 5«J ^Jp (£ i aJ&cZa 



- _ 


01* dlUi j t l >JLa)l j (JftJLaJI * yr ^ 4«diU i S j*a£- j& &S”ta _jt 
. ( Woody stems ) AjxJiJ-1 OU~Jl; iJ * yC OliuJl 

: Ua^IjacUJI OIaJI 
. (Erect stem) 4^U)I JjUU . vJo**^ ybU jaI« OU~JI j* 

C *IjAIj t-yj . II *1 j^-\ (jljjVl iUU- i ^Jpl <Ji j y*JS 

aJIp jU jVl lT ( a?«j jT 1 J*. iUs> j ^y Cit 

^aUI j dWJb \ 4 tuazi t 3 -Ua; «•! jAI 

• J*' j* j&l dlUSj t jiJ - lj (jl >1 

1 — f C-ya^-l 4 aj » ( Weak stems ) 3i-*y all W 

Ji 4 f*^* J y 1 * ^ c/-> • £}j^ 

^Ja** S-U^* c ^Jpl ^1 i ytyall (J ..U^J i»Uo jl X*« 

• '(J* J J ^ ’ (J^ 

( rr Js^ ) 





( U ) 


; obu*JI ^1 ^Jl fJb^j 

I (Climbing stems) :44JUI0UJI(1) 

*-* J *6 — jJ. JJJ A^l^- 
c Ip-lib l$Jaj j ~ ( Tendrils ) jJUib 

-I* j . Jj i j**sJl £-Jal„J d-U-L } 
j\ oU<jj jt tsi jj! jl U jJUJ.I 64* 

4aL~>H 4ii«l <Jr*j • OboAl 

. VC J$w ( Vitis ) (jl.w 




:( Twining stems) : 4&H1 JUuJl (wj) 
JLJl j|Jl 

Ljji>- 

e JpI Jl (j y 4 a£\ £ja£\ 

. *ljil j a jijt j4a! j&I j jU jVl j 

OUJI LA ^jl jclpwiJl u -I ij 

5iJL«l OLlJl jlj^ y^ 4C ^ OlJU <LpL*s» ^rl j t 

, Yt ( Convolvulus ) jJall JU iAdJJ OLLJI 

^/tuM (j ji L&1 y^j ! (Prostrate stems) 4&-1 jfl OULdl (?■) 

( Yo JSLJi ) f 


*ixU1 jJUl oL- 





(S yaJ-l 1 $p y j 4 3 A S" ip-lvv» j^aAxi 4 ^jVl 
4 4*P yill iLyaill OIjLJ jULjl «4^i 5JUt*T yj c *1 jAl j * ^aJI 
t^ait l^liut yj . ^JaJl liil-ASj ; JiiJ-lj IljT 

J yj _ J$w> — ( Tribulus alatus ) y/ C-»Li 

. ^jvali (^jUfeyall y U ji> Jj 4 S y Ull y oyJl (5 
> • 

Swtull jU*Jl C)l <Lo y- OLtj 4*PyJi iLyai)! OULl <J 

iiUft jl Jji 4 J>}U»VI Jp i'wi y I, V <y ji\ ^k-» ^Jp 

4 jju l l <-LlP ^P 1 JJ'^‘ C^LlwJl 0<AA 0* ^lyt 

jda** Jjy (J l^Uy 4i£ _j 4 viilJ i^y 

yj 4 ( Runners) <L)UL*JIj <l)liLJi «4 a Jli«l (J®yJj , ^yj^l 

. Y*\ j£-£ ( Fragaria ) dJULiil OUy lpd*t 

( n J£-a ) 



i, .lit «SLLl)f JU» 

• J • » 

: JUt Ja-rf 

^llai)l o jJc*~a j4J dJ)*i5j 4 ^Jl^dJl Ajl^iawt jUL*Jl 

OtlJ liLft tjl .Lj . j]\ j31 ,mj AJh- ^jJil <JU* IpW fj*J 4 y> j jCyJJ 



yCU-il ti J-XJ i L-* jUI J J y iJ 15^ 4 4 aLU«« i )\jU* Cdi 

i 4 I 3*~\'*A A^rlaLt* 0\JLt# U>-^J ij^yi^ jj'-U 43lv^Vb _j , Llj jll S-b-lP 

t aiJijiij jOji J * 1^1 Jijj^fi 4-£j » ^L**j i£^f- o\>*h** U 

. ( I : f • J^v-i ) ( Ruscus ) j-liiJl J U IpUl 

: 4u*oM 0U«m!) 

j~dj i U^k < ( Solid ) 4X*r^« oLLm.1I h 

. < jla£)lj toljjuH OIL* lp£«t ^*j c ^iyf Uj ? y j 

— ^wujjlj J^yiS" — • A^kjtil oL»LJI Ipl^t iIUa jl -l* 

J^j £ <wiai« Lk-J'Vi j ( Hollow j «l* js^ lp*liL^» 

• J 4 ^ 1 j <ijG* £jy U^-oi 


: JjLJl 

t?L* aIU-I 4-Ia (_J ^y.*3j 4 CjIjL'JI Jj** yuS”" (J jj-'wkl £*!*•“ cjkjl 

Ol lp«Ja,A» OULJl J j 4 ( Glabrous ) *Lm*JU 

• * 

lpi«1 (j*J • ( Hairy ) *\yJ* l^L illi ij <Ja*» yj 4 0 y y j\ 5JUU 
— ij^ll c$L>*S"" — cMa—JI £ a cJ !.' ^y iiLfc j . ^waJLII j>Lp 

tiiJ l^-'l (^1 4 L> jl>- ( Prickles ) ~*£ y* -tfljj ^Jp 

.( Prickly ) y* L^-t uUmJI «0a yj 4 <L»Js*Jl OlLUJl ^y 

: iyjfij &jd\ Ott-Jl 

-Up S jjCa ^1 4 ibjk C) j£-j <l)t iiUll (j ■ 

w»\jlJ iilub t!jt -U» . Lli jil olJloJl ^oaa (j i^LA j* diiij 4 j 

LJj UsJj' T OL»*>L-Jl jLL" 4 ( Dwarf ) 

<L* j5l! oLL-JI (J _j 4 tyJn*3 'y ^>- t oLit 

JLjl Lp^t.^j 4 JUJl ^ 4>-lj c.^- j>- Ictr til 

cit- 4^UI J J a>-%j . Jva-jlj -J, j4-1j J>U)' j LsPjiJl 

. tjL-Jl ^|p «--> jlcJl Lip 4j 



- 


M"y. ( <y~^ J AA ^ 3 (Jlyj ) jy~^ '—•4' tij 

* 

u* gj£j « Vj* c5j>-’j £jj* * £jy^ J* OUy 

dAUi -£I_»J (J^j » AJLjkjl y!l ^Jp Ay^ j^*i <jljjVl JUbl 

j>~ (JIjjL 4 ® jwa* t3W dr 4 £y)t ^ j5\ j . £j yll 


t'^ 1 J i*i u* >S1 / drj'y*^ a&jy. 4 V*. 

. <iJbi£t 


4-Sy £jj — * 4^*y 4 ( Lycium ) £.<-j*il Ol — J <Jj 
JST 4 5yyJI £jy)l y b4p c 4-il 

liljj' 4*vij (J^ 4 t£:j! il^-J *}l 3 jrw2> JU y £j* 

^Ja*- ^Jp 4^1 j y y t*y- '^ s ? j*~ j4J 4 LJ • J*f 

■ dj* fJi ‘°^ fjft 0 PiJ 4 t/^J' £/)! 
*1 ji*>- til jjl 4~~w jJl £j yH ( Acacia ) Ja^J! £jyi <J j 

jJJ 4 4yJS £jy l^ljl tij 4 ill ^£1 ^1 OjJ^iZt IjTbjit 4 <£ "jA 

isJ ■il^V-J V 3 jwa3 (JLj ^Jp 4 -j jA <. <Lij ^!l (JljjVl Jjy* CjIp joS^S" 

• ^ ^ Jji £jj*M tsr^J 4 ZJ'**' 

(iUl 


4 ^jiu jP 4 >Aj jy£ (£ _ysA-l r jvy*.*Ai j41j 


T_/>* t jA£. J oLJl ^y^i 01 c-IpVI j . Sjjitj ^JycJl ti 

^y* J pI^ap'VI o Aa dAl-‘„-j 4 pI ylj #• a jlf J 

^ ^ i 

. I j 4>j j&- ^Jp l^Jlb j 


^y;Jl Uti 4 (Lateral) j> (Apical) ^ V*i ‘(J&3 

tpy U^l» i 4 jjvAauj a^aUII • ^* j £3 a^u ^*4)1 

c a3j jiaJi ® y •wxjloyj ^ 4 ^4 v«a 

(^US ^yJb dJJ^ 4-^yj j 4 OLJl 5t>* 34 )J.p d-’l y. dJJi j 



- 4jjVl OlilJl (J Ijlill] jS’l j* j i (Dichotomous hranching) 

o*j , ■ aS\ J\ oIjU! ax* — «_JU*ia5l^ 

. ( Fucus ) ^ — ( YV ) — ( Dictyota ) lJ s 


Crv j&) 



. r .ii' Jut i..» U/i ^W’ £/'> v (Dictyota) v *jr-^ r 1 ^ 


* ^|p jAj i <jI jJI Ol;UJI £?l£jt 

^j ji" ( Monopodial branching ) ^ 

*U*j 4 ( YA j£-A ) *>&• ( Casuarina ) UjjS 

(^i 4 cil c5 j)a^. 

, • 1 

.c -4^1 jf *— (1 ) 4 CjUjJI 

(J OLJ! JlLj 4 V tfjjl tijlaJl <j* IjiV 

1JU S^yU-l £j yjl <»i SJU-! #*U ^JS* 

^yJl j ci /J l <u^!i cij, Ia j f£» j J>1 i»|jT ^ 

( Acropstal ^ t«JUJ tjLJl ^|p e-SUS 1^*1 (^1 4 l^c- ciu*> ])£' 

• ^yaJUaai- dlli ^ 4 succession ) 




- lY - 


^ ji I Jaix 4J : (Sympodial branching) jj £ I oilS * ^Js — Y 
i t J m-s j*a& <J] j yc-o Si jJ£ S _/.il (_j JaH\ 

t j\ <j 4 t j* (J ^ L ^ ^*~L J 

^*W' c?M 4 f -***** j«a* Ji «jj4j f 

*1 j>*l <£ j+ aJ-l tiJtt j . U5\«*j i 

(ta j£a) ^ J 5 " 4 ^ 



is* °* Mjjiui ±yj> ij 

^ Y*^i « »Al J*t# 
v- **.r* V* .*&•£ * > 

C :42jt X* LiLjl » J\j/i\ 

|JI>;) l*A(l)J j| t3T 


c5U! til . l^l>- Liil** tp jk 

■ 

^ W^tsj <jrk 

c jfi '4l»<« ti ykJl 

iM>- J J| y> £yi jt t S yb j jt 

• OU^JI 

4ji«l 

< ( tr JO > v_«ia!i <ju £>- 
ti!>u*cU jj^t J jkii ^ 

c „ " • • . 

^ii gj* 

*\z£ j : (J^U«J! 4 LLU *3jj 

j~^fi jjM ,uq j jyiii iiii 

■ d**L4G* Allud 6 ^ j C Cjj ■,* a!) 

jt i jt>-Vi tJ^i <_$ iJ&-\j 
c jitJV j dJJi ^ 

j*z**lj d}*}U* £5 jWl 

jjit d j^LiJ . J*a» iU» tiAB 

£j t/* cJ^* 

,i.«4i^*ij {J 4 j^ C 4jX<lstl 


J 

t3^i tjul jUI 4ic — ^ Y® 4 )^^’ ) ti r — <U*J^>« OL (Jj 



OUJl 1 »«Ua a jA> j J] (J jiaJl ^P jJ\ jj?Oj 4 

ij&jj ^ *J»I i*A* y£ i—tA) j 4 

•* « 

4 a jUu/» t£ ® L/'U^I 4 a ^<&j!l t_jii>- (jcLLfil* U&f /• 

m ' + mm 

_ CaJ lij - J«J Sj^aJI aJj^JI ^ Uti . ^ tijj Jf JaiJ Jj 

4iX Ip y a ^u£_JI AijjJl ^ j Ulj 4 t^b*- Ip y 

<J yvl 5 ^&j ij y*^*. 0 JJ*^i ^ _/iJI »i))a ^ i jj^l 

<J 0 j£-xll £yill cf^i 4 ,jcLUi» {jcijj j 4 a^X J| 1c* 

. ji 5 ! J*<ai J ji» dJJj jj^lol-U«i U*l j£ JiJ 

* 

j£_i ) — ( Cynodon dactylon ) Jay«Jl <JU yb dJU Jt* i)b* j 

d-l>txU* ; ^\{ <3 y«J a^jI (JU» a) oU y> j — ( Y'Y' 

^ J* — ^ V*' j Jh\ a*lfc -UX j . 4 aj I^p 

Ji J& ‘ J'y 1 £/ <Ji J J y^.j — *Vi 

jj?*ll W 4 *1 ^*aJ-l OUl lJIjj' ^t«U- *1 jAl ii y^ajJ 4 ^Jpt 

kj>J' J* ^1 t>* ( 0 *~ eS^ t/ 

4*j_/ Jh {y *AiU»-l 1 *Aa ^X 4 a ^«iL« A<*^jl <_jil>- 

dii*) j 4 *Aj* 1^* p ^ f_i| ( 3 ^illi A^ - j 4 4. 

*-lj^-t a-U- ^ jk ^ j^-X/ 4 ji*l J^ai J 

, ^KfUtMA T*xil>« Ip y ly!<» *" ~^r {^“ ( 3 *^“ ^ a<*Lsx*»'| 

JU ol jjd 

t-\ jk\ 4 J A>»X/ 4 tjl jk,>il tell Tj^p j j^-J ot <3^ 4 i 

If 4 pi jAI J *- jaa)l UU} ty3 4 jU jVl J (JijjVl M*U- JpT 4^i 

*-j*jU»J ( 3 L*ll tiJ4S^ . l^jjJllaj iolj l^^«X 

« 

jJ'Mr 1 <>* ^ SjUmJIj . j>M-> Ji J 4 °j* ^ SjUaJ! 

. 3b, ^ J! 

( <UiLJt (_jij dijll jtP i ^ <_Jftj lia J (£^J? tjLu»JI ot vLj ■ 

. IjO y ^)1 ujsjlt jjl JL >Cjj 4 ,jfi ji)l IJA jy*Zi» 



- *u - 


: jt U <ijj* i! 

f j*i ^ a ^ A * <Jl : iijjil OULJl (I) 

J* L **V ^ J~" J dUj J 4 <J j.a\\ eLJI 

n >j ilt.j , J,M .Ij4lt> OUI 4.U jlV rtJ-l S .1 

* * « I 4 


tiAW*lpi«t jaj i ( Cladodes ) j?}Ul S-L**j *£jj -( l ) 

( t ^ ) , T \ j£-i( Asparagus ) jli l 

# 5iU _ *u Ujj Otf^ <v) 

4 » (Phylloclades) OL/>ldl 
j (Ruscus) jXaJI l^il*t 
( Maehlenbeckia ) 

(1 : r\ JO) jxJtJ\ Ui 

y ^ jl — (l*> ^ jljLJI ja OU- J> a!3 

<S J 4 *i*\* < — C la oljJa^t 
ojj!>»dl <jliL 

jj.f iiV.J j-it' f >*^' it" { >. ' »?,*.. «r», . . 

... j, uii Jx.^1 jUlc jl^j j/I V’c^J - * 

->J\ M*>J U • -> • 

j. c*b r < J jr> * (Cladodea)^ c £— <— AgU^j ^1 j 

»M> ‘ u .; jljLJI^I 

l$>Ja,* Ja,*j (j J^j t jtJHJ’*! 3/<*** i Ail.** A*i£ j>* Jljj! JbliT 

I jU jt ^^sutf a*/* j ^pI./ tftbT (J i o ./*** A-iA til jjt ^jJa'I 
J*ll <J aJj ^ 11 *l*kpVl eJL* j*rj j&vj . *-Ua^ 3 ./Jt** 

jlijA*» ]^!t ijfi ilit _. c\ J l^UljT J AjAi y»~ til ^jl — A*ii ^sLl 

,.' N ■ , ■ •• f ,* ■ ’-.. . ' “ 

. l^lSv-i jwUj if *1 jji>- til jjt C.«alj t 3 j y>*iA 


— ’ A>JaLi* Ajijj t5U* t^jl ) l^-rVJ«' cjl* - l*t_ 

-Up L^J j “ — J* 3 *" 



- > - 


( r. Jfc). 



t 


(U jj ( ) ) * J/j l i ‘ 


•i*(Phylloclad«&) d ; * 5 LJ) •■*»■“• 

w Ji/yJ' 0* IJ (°> • ^ 

i.»A tijj( f • j 5 


C , tf A „ 

. jl^jl l^Jsbl c5 1 Ay>ti j>- Uaa'I Xp i oLa^Ujj 

ij : Ja:>-^b l£~ 4 4^L' <*Ji Sjyxjdl vJLJl <j ij— -Jj 

}\j \JlS^ l kjo j> j i 3 jwii <L*p 11 k*> jd\ (J^Lfc»^Uv!l 0^ 

^ LV^fl Ji*> fi\ J* *>• J- ^ J idJUiS'j . JUi i3 Jo £P U.U; 

. w!f ou*j 

4 £j ( jlil dJ-1^ ) Jj*-?- JWr^Vl OljJ iJ 1*1 

Ajii y- *ij* Jaj| J £y jr 4 iJL*Vl JUI J*- OUjAJji J ^ yi 

iiU- 


yjss- (3 LSI jj>cXJ I 4?tkUil 4lyt£a)l C?1 A>w J I — Y 

if 4 is-U-Jl *A<J> JJ 4 <£>t,JI ^5 *M (£ ^waP 

*Up^?I jAJj t ( «-! : V« j£i ) (Opuntia) jTjAJl u^l OLi J 
\a> j**sp {J 4 Ujy OLJI l*L* JlXijyJl 4&UII 



i-U aTjU : a j*>-j 3 ,/i JaJLJ jl V 4 5 »l j*&>~ 

- • 

<— ’U“li*j! ^Jp 4 J ^j,^- (^l_^jVl J?LI ^ tX>“ jS J . l^Jty^^/4 ^Jp Jjj 
wUL»jJI ^j£- * 4 ( Cushious ) t^LJl ^da-* iJ 

(n JSti) . Sjy**- 4 wijjl U^UpI J>»j: Sab- 3 



J dil 3jj^dl £j y]l j>£j 

4 5j aJ>-!- 0I L^-Ji 

frUjt 4 £h*JI (J ^>Ull *- J ^ «JL*Jaj j 

O^ 1 ' «-> y- aii dlUJ j »JUU Jvai 
jTlSfl jUaJU Jp l>M aJ^-U 

. LuJ 3iU-l 

I ( Spiny stems ) If . jl&Jl — f 

A ft C 

i o-l« Jj lJU4 (JIawmJ! 

cI^UI ( j* <—>!■> I — -«ll Ajlij ^Jp 4pI“» If 

4 ^yUJl 'y > d 3 * >J (31 iS^Ji 

ij\y>-\j L y^ZA SpIp j jjpxJI IJU(I)I p} 
L? I*A^ OJ^j 4 (31 jjVl 

.Mt* (Zilla) aJUI OU^ ajjI C ifclJI 
OLtS^ j>-1 CjIjU (J t vijj 1$"" 


\X:l # U ovj * j ^>1 — *» 4 ( Alhagi ) JyUJI 


< iSj*J ^ i ’ *"* ^ 

. v-j^J ( c ■ i ^ 


A.>Ji)l 31. M II jj 




jjiwi iii.pl jr>’j < ( rr jCi > 


t*l J < iz) twill 


I J*0>- 


i jUW» Jljjt J^tjT ^ Splp 


4 t_woU/% 


(j* - (3i _j aL*1 £> t_Afi.i (J_3*Jl ^ jJl . I 


4 J 


4JLJ} 


^3 iil (3i *L4< 4 ^jLJI^tia*Jl Jl j*>-l (J] AiU^Vbj 

^lUkJI 34>-j ^Jl J*.^m jt JjiUilj aJIJI JU (j Ja>rjJ il .^Ji 
(3} dilj-iVl pJp <L*J jl Ja>- _jl 4 ciljj^l (J iil^Vi J Jit 


- .'W - 


if c A.i (^u!l Oik. jlj US” iUI J ibj? JljjVl 

• ^j«>* J-5 jj j^Vl ^>*>- Uajl jb 


(ft Jfc) 



JjlUH wV > t> 


( Stem 4JUl JjJUll — £ 

(j OluJ! jj>*£ ! tendtils ) 
4_J*H (jl — AiUlil Ol?L_JI 
Antigonon y 

^•1 jdl gyijj i (jJU<« (Jl 

ilb d) (jJU,* u jU I 

jJU. ui C l^lij apt UIJU1 

• y*! d* ^ ub*^ 1 
: lj> j’Sl DIa JI - c 

^Piu <JLyJ (Subterraneanstems) 


OlyjdJ j*xll L_.^>eJo ^Jxl OIAuoJI 

ob***JI ^Lol — j j •— Am^IaII 

ulliil J y* Al»l£~ i Agi>l f- tjljjtj f'* 

isLSijl ip 4 jX\ tiij ^il *Uf b! ^£>- c IjJaioj AjAi P»i (JljjVi 
4 aaJ? jj c #1 jJi>- cjljjl CjIS A*j! Ip j ^ C«*Ji 

*lpl (J^J • Op^Ij £-*j_JI J«ai (J 5 A^l^t £j y*M «*iA 
aJL/' y AfUl AjJLUJI it jll y'jl J OUi wU-L ^ y»X 1 J»Uiil Jyai 
(j Ir'Ui ^1 ^!l IfJb (_^j is? 4 a*^jVI (J ^J*i*jJI 

0 jfCJI jji (J OUJl Jp-Jjj cJfts^ j A-fl ^i» I £j y«3l <jSjjJ »lJ)i j*j , <JWI 


t ft 

aO j j I API AkU* ji ^Ip (Jl ^Ip y* d)l dJI*l _j 4 *Aj4>* y* 

j^-ojCjl y* ‘W^jV I <jliL*Jl IfOjJ jpl *A<I jill ^ftl <jl ^w2lj iJJj ^y« 

4 jjkij c)j»b yl$\:ll ( 5 ) 4 jjtl^sllj *U«)I t)l j^lj 

A*Jai JT 4 ^ks (Jl C«-i bl VsPjVl C-^ JUH t)V liJJi j 

*lui)l y» OlS' 4 C*t£!l ^ -I jJl y* j$> \ j\ y ^ L^« 



- U - 


*-»« 4*k» ( JS’* j)i i ^kx^ £&> k ~-* p JJ f s y”-^ 

#r jr fc . 

. LbJj>- l;U ^ **kz,.»J 


: 4-^j^l oIa JI ^*1 j 

^y> jVl ^ky* C*^ tjjji aiC j^L- ^ j : (Rhizome) ( 1 ) 

I JJ*A>--ULaJ 1 vUP Ja.^ J . ~Lip ^1 ^v->io J . O.ls^l JS" J ^jj£ij 

js*'J • ^'y l^k Li I 4.yJl«A j>* Ui jj! ^JiA.^- lyT 4 A*ilJ iw 3 ^P 

■ ^ i Ayjl^A \& ^ j3 ^ky-c] Jl ^ £ lx <^ji ^ A*A 15^ ! 

Jpt J) a^UI iuill ^iij ij ; e-olT* tpyiJ 5^1 p jjj^Jl £jiS j 

4 £•*•* <tj* JSt £y* <ii JjM 

£Al . aJl i y- iijj iaj] J ^k- ^ y iktywj; y?\ j OjyJI jy 1 
j^jkl aa\j£*m\ jjp ^ j ■ j y*-.:d! jkli ^p _^\! l _xk- 

^iiu jl (jjkJ! ^ j> JkJ;V ^ i aJ +*.za «• *0 iTj J-l*J ^Jv* 9 "^ 

. iXfc J i Ji y» £y» J-i a j>b Jy^iJ 4 J^' (ii 

UlSslIj ; f f ( Cynodon ) <-^k j jj Jl ^*' y j 

. (Bamboo) >JjJ\ <ykl1j j^Jlj i jJl 4 Ti J$vi ( Canna ) 
* y“-^l *l*Wl <S~ l r i Jij 4 </> jji^ a*J j 

Ul^Jl Okjy^S"" ( <LJi.Ai]l il jil I yl j Ij-U O Alkk 
— a *ly-' Co Jai li) <U j j; jH ^ki.-Jj ; (Iris) <j**jd\j tj* jA\j 
lil jt — jjLWl y y. i]^. 

1 J S^U- 4jcjdl yl^sJl A4i _>k dUAj . t JjJ.?- tjlj -£jj 

, CjtLJi a4a 

ot-jU i a> * jzL» A+jj> j\ £~£ tj\.* j : ( Tuber ) Ai j<^Jl (^) 

Oxt- Ji 4yw«i« jiP- <>jU}lj . 4 j y yt 6j&'\ j i y“Uil 
xLk <_Jaj jUi J ^pl^i J <Liyi»y- Uljjl l^Jj 4 kxk.tj 
^Iko! js- ^ l^?*k.A» ;^p 5 j£c* i ( Eyes ) .0 _}<*!!_ \< 

•-< r?yi) 



t^Jxc j » y-oil *IJU!i u jusS^V j ^uiiSJ * jVl ^ 

j jAiul IjJ ^u»J t 4»u ®y-^{ 1 ^ytiH c»UJ*l» uu^u 




■(rt P) 

f>/,-V.Tr.~--v— TV-. - ~vr,rr!r.’7 1 ' - ' ^- 7, »''iEi'' i W»if-'--’. V 




-V ^ ^ ‘ AiJI ■** 'Sijjl J-* J 0 >JI 4, Jyj Jj*it| OU 

• J *- 1 Jl f £.*,£) ^ V/ <il 




- v. 


( rt JC') 



: Jfc. ( j ) ^ ‘. j - 
£ y (* . wi) < -> A r ( t **■'? 
. i .iAj% ^ 1 


(J* V *- 4 Jl 

Jljj' J*M J" j' y. 
J. — ^ Si Ip Jyai;7 i A-Ai j>- 
<. Sj _/Jl OlijUll >1 

aua J, t igj' dWa< j 
4 ^*jJ^!l a*» jiall 
JUaJl jl S4^ ; ll ilpl (J 
fj& &J &3 < i’jOll 

4 >»^j j <_}L«<il (_ 5 jJa!l 

o«!i du j.Ljai m*>ji j 

^451 ^jill Mi S^u£s_!l 

^ySl JJinS”” j 4 — J J C ij 4 li 
^]oio j£>Z*m)J 

Mp c£ ^ 3 * *^" J -5 

<>* ^_TI jt 

^IxflJI o 4 A ^ ^ £ i ^l 4 *!l 

<>* J* 

C ^pl jJj 

J-^ V'y> 

15 ” ; *1 -os- 


Jljj'Vl .OUjOJb ^"j 4 iC ^ ^1 tp-jy JsaJ 

j^P U «4j < OLill ii4>cJ *liJl 

. ou j4ii diUjj < iyjj'yi jii-Ji (j *i£j 

aJIjA <iUJ <Uy3 jNt S4plflJt i jj^JI Jic I (Corm) (?■) 

* » / 

• M>*djU l-***^- £c4*& ( j^-4ll (jf jdiJl *l4*lb *^j££ 



- VI - 


j 4 JjtnJI l(- Sa^-j » -A^ tj*wl j < 4 jj<3l 

AAv^V 4 jjMI A*ij 4 5 -IpL 5JI *wij j£ a*aZi j>- viUb> L- 

<y grJ^j W 
4_jiiis£ j' JljjVl J»kT 

0*^1 ^L! ( ^Ui>-Vt 

4 

c j*£> ^t>- (^| ^p I j\\ 4«i^ 

4 9 £j\a j ^ K^* > 

if 4 Jjj% ^J*> 

^ ^ 4 Aj v *J 1 (3 4 Ajia*?^ 

. ^UaX^Vl AxJ? jj 



v.^C 

, f* 

iA <SJj *A<Li 


IpvU^ jti&tij 4 ti^al*' U jl? laiaj u -UUll A4j £ £*jhi !i } j 

Alhjf 4 £^«*J 4-^* l_»jUM (jl Ja>" ^J 4 

^kv^l c-AA^I ijJI d^i*- Oj.'ai ^ ^’■^i 4 *-^UaI ^liillj oL^U- 

(_5^J 4 aJI^- 1 A^Jl 4ajj£j ( j &* Jl *fJli «3ycj 4 0 

1 Jb- ~ 4 # ) 4 A*«f?lll Ai.d! Aaj^jS"" IjIJL ^i£ ^rUi vAJb»tX* *J>» Ujj* ^»j l^Ls**! 

^Jl (^*i3l ^yiJl |3 \1^>- 4 y>-jJ.I *.|4*J| ^4 l P fcb^U > - 

J ^P“-wil aIUaJI ^P ; £ja!I 4*4Ia£j . .‘aJIJ-I A«*Jl ^JJ^" 

*li*J *-\jJi^~\ <JI jj^ll fj*! ■ jl . 4 * JS t^jNl jl jiV I Aajj^H 

*}b*l j t‘ jJ Atfkai <UyS>lil AAmJI <*J jS J-LJ J . A*jlJUJi aJU-I^S-U ^flJ I 4 
a^j> (jj . t»U>- L*4 j£\ jXj [S' 4 aJU-I cJ\ A4 J ^ jp 

[f. Jaa.S i J^iLH a Jaj j£- A ,~*Sf>jA j . — £ AaU ^4 4 j i (_J jJfl jj 
^ *Asf jj J4_j 4 5^^- *bs UJ AsdP Aj^ ^ 4 ^'jj' 

0 >S^ y ^ij • A^oJ»X* X^lJ tixiij <_a!>J — i A^J j«Ji l^Jlf-l^d; — aAJUI 

4 (^t3l .^J jli (J ^P jJl jli 4 {£ j>~\ *+** <j0 jVl (J A4 ^> 

* ^ m . fi & f 

- . oUjU>- A4j_^ jlJ^i ttrt 4 IXJ — >* Ulj* Ip y : {J^ 



- VY - 


(ri JSCi) 



I £ • ► ) * (J» v) * i>jjT (*^) *^*V ( * ) 

(j . 6 ) « v ttl **j/< ✓ * d )* U\li 1-j/ (c •■ '& ) * >J 6 >r 


^ — n J&> — ( Colocasia antiquorum ) ^IaLSJI ^Uj_j 

oU*>^U T»Ul> j>-4ll *lo*!l i ol<* j £\\ 

^<la<3*i t*pl^j ^IaUII *lj j jiJ Ojj' 

eH’ <y £• ‘ ^ J ’ ^ ^ ^ J*r* 4 ^ 


£j*- £tO^ J J ^JxaJl ••A* ^ yoj , ^LW! 

. *1 J k ^* ~ 4+*& t^ 4 "^ ^"Jj^ U C ,^>**lll frl>i«Jl i— •U' >■ 



_ vr - 


iJLf <£ j*cuii\ *lx»Ji oLJl <b*-U- ^y- Jj>wj 

4 oXX>- l >j£a ,y I cS y~X *-^i 

^2j j . «_*£ f j^' ^i'r J ‘LJu j *!I ft * 
jjiaj J . 4*jjS\Jl <i <J C?jJl <uiv« ysjty IftJpl j# 

{ j>- li| ^>~ i 4J Jj)t* oX* 41* 15^ 4 /»jj£JI ^Jp o? ^ 

yl^di , oXX^* iJi\ jj% \t- j ji < ,.,iaP-l j . C <* <j v_. )a .l- ) 

. ^UiSjl J (£ 


c jSlsJi 4*v*y I 4 jIp 3 j 4-^S JL- I (Bidby^lvfiJl (5 ) 
aJu) A^a £■ I jjj>- IpJa** Jp j i (Disc) <y* ylb 


. J *-111 aJ L pal£ j CjLJI C«aJx 5 jVl <J -ilC J 4 ^Jiawt 4>vS 

» 4j J**PC' 4^-C" 1 *L/£-j i J ^y* (_£ ^l*!l ^jp 

(jl jjVl -IpI ji L-iil jJ-l o-La ^Jlc j . o^-Uc« oUJa (j L<j*i 


^J&oj — <X } bLi)l ^y- liljjt — *•! i*ll jJ>l 


(J cJL^Vl -l^ - jlj . a-aj _jl *1 j#' Aslrj* i>I L~p 

(Tulip) «—J j^j ( rv jCi ) J^cJlS" 4**.^! iUXill jl yl y 


(Narcissus) (j-?- jJl C*lJ J L^jt 4>*jJ l T . (Liiium) J-i jJij 


'4 -o-i»-lj Ae-j^ J (Bulbils) 0 }L*a> o4p (Garlic) ^ S J 

If'-jj aLv?-; Ji£ j 4 XJlip 4»b>- aT” jlix ifllpt ^jb^i y IfikJ 

• • ci 


l^i- 1 X-'-lfe y?i(j U ji* Ai.ffl .11 1^) j 

*4ij • ^uS** ^5 jl? JU i^La^J ^ 4a|MA4 a 4— a^O^pli ^Ll ll -l A L-0 

. (iljjVi ( jO*> 4»bT J tvijl* AjxJU. 

L*1 y> tp ^ JaJ T 4/^1 4j^L| t_i J^iall J J _y\ \f-j& C-Ujj 



- Vi - 


(rv J-O) 



-iptjiJI (J ^-iil j*JJJ (JjVl jljiVl 

♦ UjI I jst^ ^ t> ' J^^iJ -U-l ^jjt r#-L» jAsJ£ *U).\i J . (31 

Ai-kj A;ilJ fj *1 (31j/^l jfW e-i* {j £s~> 

<3 0 j£-xil * lui)i j-» cjU* j>~^i f 4 \y * j* iJ j ^ 

— ^1 J*ai J dD3 j — J!JI Wjp\ ji J *l:JI 5JL f' 

a»«JU dl$LjtX> ; 5-U-l>- "v Ua.; : a! j^L) jSi^J j -Ip! jill dlt 

4 Aji^Vl a L ii jJ I (_j I^^ s j dwt$ ^J! -Ip I j y+«/i i 

• m 

jLaj'Vl Jji Jj . cSjiji ^>- c3Ui-lj J j^JUl (J (j! ji! £jiJt JU-tj 
j /** 1 £ 4 AC^U jS' Aj^LI L>j ^ la!l dLo L-iUs (J <U*tT 

^lp A-UjJl #-U j^-j t <J*j jia!! l* -U p dW3 4~ If/- 1 _/ 

<3 AJUiJI 5iL_.il j . c ,^jVl J| JLsuV! c-O 13] ^Ip ~Iaj 





. - Vo - 


*il jll oUUll J iS ' jj£\ jil&Jl 

A^a j\ Jb* J| OULJl j {£ £j*>“l j j>tZi. <_A*S”* liilj 
U . ^All *IJUJI ^Jl Jl (£* J> 

l$pl J; — 4-JjV 1 J^yJl «A* ^-jkuJ t_X£" L-2)l Llj 

c_Jb>- £« C jl ^PJr (J& fjy {£ y£ t*ia5 C-^wJ lo| — AlllfM 

j Lf^i J C-UJ jl t AC jl« L-Sj J (J C** J_j L (jLUIl 

J] (.? j< jJl Jp OblAll oAa 5jAi (£j**j • *yl y IpjJ 
Jl t JjVl jljoVl j J 1 ! Jp ^pI Jl ApUj (Jill c JaII «IJU)I 
j\X*JI #aa (_j j-aII *Ia*)I Jt»_} c *1 JljJ/l cAf*^ 

J>-ljll J l^MT" < jjaJI J JaII *IJUJ! J,if 4»yijVl 

. OUMJ 5 .<_il 

• ft J * 

Jj 4 jVI (.J^JiaJI Jp \ (.£ ^vii-l l^jdl 

(S J> ^kuJ ^i^viJl J ac UU aSIJI jLUl ip I J iiu* j| 

. \> j^>- j i5s_j oi 

• (Jlj l* ^bvaJl j<l£jd! ^1 Jl ^aIj 

« JuAell » JaOU j&Jl 

X IaPIaa^ U^bl** 1 ! 3 JtS”" .^1 All Jflll aAA ^ ! ><*w) 

©Aa o b tfr jjA *l^^*l ^Wi « (^jO%!l j ^ r?* j ^ ■ . J IT 

^y* JJ |<* ~ ( Cuttings ) JJUJb i »3 j& — J j>- 3 Ap J$v OIjIaII 

4 <3 J If- 4 ^Jsr j>± ■< ^ J* <J V“'a 

L<tli 1$"" i C)* ® A v > ^P JjA^ UApIj* AaP *«! / > 

Aiib CjUU j j (J ‘y*AJ . AiljA * P IJI 

f * 

U^»I AmJ ob-U ^UJl J| aI JiJb j£L ~ Jl L| J jaj , aJUva* 

SjJUb jjP yl^j:!l ^ ^JI IJla (Jibii dMi Jj < A?- Awt J| 



£ 3 4 ) ^y li A^bLj £-l*jj di ^ L>-i (_£A!l 

tS J ^-*!' 4— -' iil>- J! I yiS^ f'y-'l _j?*l ji jjl (£yM 4 V.,« 1 )Uaj 

. 3 JiA Xji 3jl>- 4 4 A* 


(f? 


**kdi 


«k:!l 


y^k' jUS^I J' 4 £y ( Grafting ) 

-’>-' <_?U j* 4*k» J.iJ V * %j}\ jb*.£l a!U- j T yS' 

y-l OlJ JsLj yd:! — ( Graft or scion ) ^*k‘b ■— *yj — OlTUll 

.* ^ fc 

Li jS\J U* jl“LJI J,v 2 A>_* . ( Stock) ) J^Vb lJ# yj ; 4A» 4^.11 y*>y 
A* x .: * * i «jS , j.^3 j\-‘ /..» ^*k!i 4*4 . Lie- 1 j ^jI*j 

£J*UI ill oIaJJ yyJ tiW-b j . *Ja\l jJiX-\ y .Jv^V! 

. U.< ui y 

£ Jv*Vl y ^.‘aJi 0 y>\: j' . £c>sA 4_jf J 

JUlyJi ^*ki . 3 ^iS* OUtSJ Ji ; O <__*;y y-l u ,-ir;- y* j' 

4 J J r - • Jy^Ji ^y-L* J* ^ 

: (Jl; U Lp 6 l /jA £l y 3 Ac iilx«i_* 

£ (3'jj^i ikiUIil jUJ^I 3Jb- J ; ^cSb p^ss)! - \ 

j J5" <£ y£- ' ^kitli <j a *.Wl £y j 

«. (. _ & 
J,‘U £rkw ^yiiycJ Jy ^Jdb jl 4 (_$y U l £4ji> * 4 j^Li _•! 

£*k*» ^y 3 j^a» tjj;l ^JaiL ciJJAd 4 ( t“A 

4 £>S II ^*kjl <3^ V f 

.^v’Vl jjjJ3]l y l *-*y- 4 jj-tl j&-\> (_y,!i liJJi (_5 

‘ <■■» : TA J5A) * *,W'l uA yj ; t^Llaj ^ yip I A#u 

J j>- kb ^ J y>o OLiVi ^4 4JA*li 

. i-kUklj 4ail ^y 4jli_J! Sibj ^kaxii \)\£~a 



- VY - 


y.4 - j . SjLdjJI iJ j £- j .JaUJJl ^U!b ^-ca:!! i$j£* .': .• 

(Callus) ^ .■» 1*~A ^fS- j.'aiii i Jr^ia.-il u^4>- 



a. ,u ( V ) . W* t.U jJj ( \ ) : f^ 2 " 

U.! £,U« >Tj f ll jCfc > ^ ( * « e > * f* W ' JU: ' t?> A L{J 

f y»V' j-l ^> 5 - vH 1 j V-j il ;A» ** u Vv* 

. ( «>.>T, ) f*A «*w* i«i> < c - j ) • r 4 " AU * 


^ jt ^' wl ‘ ij * ^alasll — Y 

u__ >-t Silp jl — \£ % . ^J^Yl tJftli ( bud ) 

dj-Li ( j*\ fV<* ^*ia:!l .il^j (^jJl OLiJI ) jf- ^ojIj j «. j^\\ 4.«lJ 
^ 4. o ^iiil (j A s-— i=U ti] Ji-^j Uki 5il>- .«!_/-£ 

J* J -^ 1 J J-*-*; J '^V-* 

c j ^ k ^' ] 4 ^ ^ £•*„** -W ;i f - ( c~ J 1 rA 

^l»uJ^I <_j a?x«jVI *- 1 >- 1 ’j « *1 j^-Vl ^1 ^jl _rVU * 1 ji! 

J Jil ^P _^J1 >L>| »A*J J . • ^lixIVl i\>-tj l5 ” » tl; J_ud b 




- VA - 


dNi j 4 At J ^!l j* • ; yr\ olS" i^o v- A> j 

{£ jfi ) 4 0^*£ AP jUt ^P d^J*^ I Xff'\lMukS i A«)j 

iJ C jLJI jjT Jadij d ,v5 " £*f ^ ^Uai <J e^U ^klJl aJL/" 

, a jlva*)l 

4 (J ^ M^k i " )t — 1* 

Oj.r & y a*i^ jJ^av/ 7 j ; Ajij^-ij air 

<_aU ^4 S A>*1 MA* lUJ J 4 d>l ji** id^lj ^Jp IAj^" Ujl Jj 

a£.***» (J J^Vi ir £yi <0 jlT j 4 y^l Uj^- ^Ja 4 Jn#sVi 

Jv^Vl «-j yL dIB *Aw j . io _»4< iiUl )&\ _>a oiJLflll O ^jl>j 

v . | ^ 

JjLJI Jkj 4 J^d 

AjL^a* L^l xiaj2j kA; *XlP $ C r* *si-l f IdHll wj^.B(Mjsi*Cf;NEjt *jj *-lx> j , j^Lixll 

£*? ^ddl tJ} ftlJUJl JaAj 4 .UOlpI Js^I ^kJij 15" 4 

4 £yi)l j£ j& (^ 0^-* (j tlo-As- JJll CjLJI 

. <Lc ^X avII L^i (j^* di)i 


: ^ 0 k 3 I Oil jJ 

jliT)!l J <Jji£» ^p dili cjT i>i : Js;^H oi ( t ) 

. ljal>- jj*iJl g5*J jUjVl <d*A>- t SjiJl 

i^jU. j <jar ii*ui of i| : bjfa (v) 

^JjUl 1*1 4 ^2^! j£' v-^lyaj JlflJ jJli 4 SiL-il 

^il C»l^i-I (J ^JjUJl^* J Jl2j jjl di!u)_j4 4 j cjUsj*^* 
lij. iJL^iJI 4— *l-s<3J^^-l dU«^5^ . jll V® 

dlljljj ^ ibLft I Low*Jj i ^ ^ J 

. u£*j 4 ^^dii ^ j_^f jp ^ 

l '^lajJlj s OllUJl j* ij ! ^ j4*< ( ^" ) 

. SjdJb Ob'lJl. j*JS If 



- V\ - 


J^b dlbj je V by J oU'Li jU&J ( i ) 

I y i ij liib (J Jl J j*? I ^*1? OIjLJI 

dlSJ ^*ia/ J 157 yjl *^clj If jts"l 0 y*JJI C?^** *^ w>> ’ “ ^* - r^ 

. ft 

. O y» JJI < j* 0 yfi\ (Jp 


■»-W 


JLJi i j^*9s i dJULiJlT c jbL*JI oljj otUJI (J 

jj-l>- ^ ij (_ll «4 a 1a 4 £*,^1 J<* (J 

• 4 u^j^' ci **-* ^ 

. UpUv* TjliS"! « ^p j ObJl U> jllS^ I j 3 jAUail a 4 a J*:«J j 

C-^*J < y u OMi J £4-* Jbi-»-t JJ £jjji\ ,JS il 

34j 4>- <LJl jA Ip j ji j j& \jjd>- ^LtuI 5 (ii!S <J 

o4* «J* j<u j ; *>Uxav^ trU «-^aJ OlJl ^.P ^jiJl J*aij liili 4 wj J 

J&mJ JH A/jU-l OU-JL olji ob-Ut 5JtuT c 4i j3b 5i>JI 
Ujji 6b -i (Yi j^i) dUt« ou Ji au)lb_4*>)i «j r 

<— JrUll C'lllJ yAj 4 ( Lippia ) 


d)} ^ t U4>- j ijbU b)bL~J1 Ol ji CjIiUI ^p 4J ^il ^aib Vj 
t d)y*J)lj i t£s\£- ^J\ y 4 “*^ ja OtU £SLa 

a4*j jl Alj^UaJ fl-UJ j* il ^ I ^yill j4*J li}j • 44 j ^ iajlowlj- tAjliS^jj^C 

.J ^viji Lr^i^' <i c - l ^y 4 <J> J^' u^ 

b^^b>“ U>lj!l aJL^ j*S*j j , ^*^U.I 

4<wj 4 aj -JUoJVT ^ laJ ; c>UJl ^v* *■ LU ^ 

.. ^4 l-u j/J J^'Vl oUl jp 411 }\ ^/! I 



t * 

i A^*klc« *1 jji>- ‘Lyl?- »i*l * \ — L«4i \X — iJljJI 

t & t * ? 

— Aa^*xjj!! . fj > ^-#sul *Ut ^uJ 3 ^ ^ 4 j5*!I 41p (1) La^.wjt 

SapUJI <— jU! (_j \<-Lj ^)1 

. i_jUi LU ;J ^^yajjxJl ^ ^f- 


'. ( Leaf base ) ftj j!> SopU 


c, 

i C5^-^ ^ 41 j jll d*A-^»^v2**o oUpU!I 

<3U (^jjJii j ; Ol7ljJl (J IjAlfe WixJl tcXCj Uij 4 jp*ll ^ 

v3j*J 4 S^U- Aj jl y 4** i! j>»a ; ljL>-l 4 j jISJ ^j>- I4:i4-*i> LI yi*l 

jl - ^ "> ^Jp ^LaxiVl I-Ia 4pUjj . (Leaf axil) a$ j^l 

, ol j* jil ua!^ 'j* jJLi — 1 ^ I 

A*lJ aIsU-] — ^jtJli Ja*^ I4/ - j j3cJ S4 pU)I 4*JT OlJl3 fj&A * Jj 
£>\ji (J * ^!l 6jJ)l; 2Jj _j!l il/'Vl J c ^p 1 jJl A;l?- (J 4)> » - AJ j?- j' 

4?- ^jIa ^Ij . Ll>- 1 jji AxJlftji vljlji ijv jl^xlVi ll£j j i (jidiflil 

jjk IS" . ( Umbelliferae ) A^J-i iL*ai!i alyt Om ^ojaU) 1 C ^1 ji <_$ 
d ~j*^*Xa* {/& AxLflll ^ L*t , l,A^jvP^ J y».<~wl £ 

5j4Hj 4 (Garmincae) aJL>sI! 1 <cL*iAll OlJLJ 

cii jf JU1 ^Jp aL^* asIiww* CjULptjJ! (J 4^x11 -lie j 

t ‘ ^ *■. 4 _ - # ( ^ 4 

J'^ a i^> 1 t jjLs<a-> 4^ ^4 ii) j5cj OlJL>sjJl aSjJJ • j'S’ j' 

^*5 j aL«p ^|p 4>* i Ajijj (_$$■* i^4ij t <3*^ 



^ 4j«»Ia11* ^ ( Ligulc ) ^ju*«l)li i 1 S*^pliJl l>i 

. ( r\ jsb > SjiJi ^jj <j 


(r^ JO) 



.Oyd' JJ V, ‘ *J^. **■>} 

vjU' jl' 


S-IpU]I •liLill (Jj 

jli j*J c lyOj'U*^p' J/J-IjI j 
• » •* 

^ — *• (J c>UpUJ c ( Stipules ) 
<iijjS/i ; yJatfj 

tiljjl Ol — Aol ^ 
OU^iVl^y CJ^- lijj t (Stipulate) 
< ( Exstipulate ) i‘S y ji- C+J? 
<jljjt i’ijil JljjVl <Lut 

LJI j JaAJl j 4 *>■ j.11 1 j ijjll 

: ir J$b) ajjli tfjj Jj tU>j 
a*\^j>4Sjj Jl J^o OkioVl (oj 
4^y3l-*jLl 4jLv2Jl]l OllLl (j)_J .3 J+A* 
jbjji'Vl J^seJ ( Polygonaceae ) 

Jj?- UllP L^jt W |j Ij&J b. 

jWOJ i (t * j£i) « Jp ^ 

« 

c iL*ad)i OIm ^*>1 XJJI IAa 

. (Ochrea) d# j*j j 

4 ? 

: ijjll J* 

•(•Leaf stalk or petiole ) 

(_jl * J *• ^JJ 51 s* 

j~ai jV cJftkit c 
5)1 JLAwj' 1 j t^,>JSj l OlJUl 

i j*aa jTc Jljp-Vl^^aaj (j 4/»Ij 


♦ Jwltj 4 (S J>Wl <fcrk~* i_^-U J* *' (J gl*l 
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4>-tj i jut ^ J^adl J*'- jp*Jf jj <. j» U * j 

lf*L cjLptyl Olji Jl jjVl uM ^Jj . *1 jAIj ^ ji jT Ja^- 
4*JU- Uljjl jj*—** U l5LpT V jjll 1*1 c ( Petiolate or Stalked ) 
^ Cfj ijlAUl jS " t <ui*ll tjljjVlj 4 ( Sessile ) 

m «• 

. iJbj* Sj>U Jljj^fli S4>4 ^II ilUJl C»1 jS J L*t < LJU-I 


: S3 jjJI J^U 


(*• ) 


( Leaf blade or lamina ) 



° ,r V u-) 

• i-iVl tjuj / CtfilAl ^ r 1 * 1 

•*• » ■ a 


ja+H 1 * >1 jA 4ijjll 

4^ j J^ll 4Lj£ 4^ojl 4 ^iaJLtl I 

a-^L-VI o Uj jj 4 <jLJI ^ X* J I 

J jAll(^i Jp 4 ^ *LJI 
4 _j*a>>VlOLJl J-& ti (Jj^f 

m 

tl»LJI aJlc- loo t£djl *1 jjJI dJJi 


A JiA •j <>. A 




j 4 <L.»JL* J& o-b-lj i*ia5 ij* 

» 

4>jj Ail^i dASJ cj 4ajj)l 


Jj 4 (Simple) 

• / _ i* 

V Lyajt) I aJL<2ji1 * *■ *Up 

LT> V‘1 SjJl <J»^i 4 U' 


< (Leaflet) £Ljj ^Jcil IfJLaJ *lj >■! * j*- JS" 4 (Compound) 

tj 4 j£l ^* t Aikiil OtLJl J OlijjJI j-le- <Jal ^. j 

«• 

4 fj 4totfj 4. ( Zygophyllum coceineum ) ' So.»J» JS 

4 ( Parkinsonia ) Li ^JSjLil j (Acacia), J^Ji J ^ j^ A jA ■ 3 ^ p J 



- AT 

. )j\ j 

<■ ^^dJl 4 a*^ i~j L* L*»a> I i— jLiLjJI j 

4 f j0 j*&3 (J.I T dJlAjJ 4 { JyJl 

. ( Lobed ) iyivai* a»jj aJU-I diij <J a* jj)l 

,,; : 4k-J» 4$jj)l J&f 

4 oIjIaJ) (1 \ J5vi) S^J^o 4a.^>lt tioj-AJ 

aL lai-v« 4 **#j j c (Acicular) aj^jVI 

(Linear) <ukjyjtJl (JljjVl t^iaLcJl i«l> jl AJlpi**l 
(Tubular) 

<Jljp W APjli fl aj_«JI a»Jj Jit * >■ t Jx^aJI (Jljjts** 

I^Laj <!jI 4 (Lanceolate ) a^j Jjljj' i^ U ai. /aJ lj jyt$3l 
. AajJI y£- ^j^y gj l SApIaII fL-*>l 4j^i (J pi a*£j 

<JUxJI (jcJl j lx>ljj-l3i (Jljjl^ (Ovate) 4 so.U Cj* ^ 

Cjli SApLJj a<j4* Z*j U (Cordate) pS jA 1* . { j ^^. lij 

AJ 4 ^jA ^ ^1^—1 ^ Am»»4 

.(Renifonn) J&JI c5 j* aLu-JI JljjV I . (Ipomoea) 

(pi ( Sagittaria ) <*1*311 (Jljj^ (Sagittate) A^~JI (Jl jjVl I — 

(jw si Oli Ifll yg j SApUI (j^lj Ajp-liT Alii* c J j*^' 

« U’ ~A lo^Uil^ Jjefj ( j_aJU~I (j^| l>Ui a?*i 7 ( <jwA.* 

el^>- ^ aJS*IU ISJ (Spathiilate) aJUL <» j pi 

tjl (JU (J li” e SUpUJI oLf AAvyi j c LkJjl alsf 

dil-i U — p iiliA j . ( Portulaca oleracea ) a!>- ^! 1 j ( Calendula ) 

( Convolvulus arvensis ) jJUH JijjV ( Hastate ) aJIjjII c3Uj^I 
AXC (J^axll jl 5 4 l3l I A*i> 

c JIjjVI j tT Ji^l J} (j-pj uv^ - ' ^ Ji 
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: ;u*4ll 8 jjJI J !&>t 
(3 ^ isovtil i <3 Ij3^/i ci <3**^ /»Ui<i ois^ li] 

u a^Jci\ Lijj 8jJ\ d]i t ( £ t ^ t I ; it j£i- ) 

^llol^uill ol^l^-oJ^-Ull ^ d)l£" IS} L«t 4 ( Pinnately - lobed ) 

< ,.>-lj C ) *£j ^11 tjU — - ojl 4>-l j ^ £■ ^U^Vl (ju 

^yuo^j i ( Palmate ly-lobed ) 

(J\J jljjUmjli IjJ j&J aSj 4#l>- 4>UJ.I <_ AygIX « <J* ‘ 

t jA*ajd \ I aJU*^? l^L aIU-I o*U J Jjl jjYIlJW* jii < (J-faJi SJpUj iiU-l 


(<r jCfi) 



Vjj (V) • 4— HI 

f*) (^i/ v^' : " ) wr'^-' vr- -41 " li :' ) J^' 


*i.f) Afjj (*) •(^►'/ ^-cl' i—W' 
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( Chrysanthemum ) Jj J&\ J li" ( 4 ( Pinnatifid ) <^ijh 

3 j<J^llJlLl 4 (Palmatifid) Jl <y*-^dl il>w» jl 4 ( I : $Y ) 

I jl Ut . ( ^ : i Y ) (Althaea) LJaJ-l j (Malva parviflora) 

( cj : tY jO ) Jia^J-l Jjljjl <J ^ — JL*^ uwu ,jA ^LwolVl il j 

Jl il/' U Jl5< til jjVl — ( a : i Y ) £j ^J-l j 

^ (Palma tipartitc) ^*-1 j — Jl a — ^ jt (Pinnatipartite) 

L^/Vl£l ijjt 4>lj ( ^ : i Y ) JSUo^lT otU iJU j . Jl ji<! 

^I5s — » m ^>- T jS ti/ - IfJljjt <J ^L-ajVI (Ipomoea palmata) 

OlJlJl *4 a til jjl < Jj 4 Jv^l S-U-U jt jjJa*- Jl ti ^1 Ji J-a*j 

4 (Palinati'ect) j-ij-J * (Pinnatisect) ^ a>- 

4>*2j — Ij JLIj J»«aJI^ — OlJUjI JljJ jj 


# • 

(J ^jpyJ3J c \ jS I £Aj 


«*■ y^3j ± \ i u 1 *u u« ^ t /WW< 

• 44aIa) 1 tL*j jli US' ^ajl tJ yjtj k\ <UA) ^j4«j tjlj Ji ^ il 


jA j 4 (Hyoseris lucida) (( ^ j** j ; a » OLS' ^ ^>-1 v— »I jLI Jj 
pl^tvolb J^-lJl Jau^iJl J j i» Aa Jal * J o j£t 3 yJtJtil OllUJl ^ 
4jjL-L L/>JI 


^la£4 J£vL cili-l J} tjjyjj 


: *jf>l 3 jjt Jl£it 

Lj OLUp » ( (r JlCi» ) Jl Jjljj^l OL-afj y iiliA 

< : ojJI oli^JI JLaSl.ttJJ 

I (Compound palmate leaves) A^-lj ij£J» $ ( f ) 

J*L tiLU j 4 olj 44 a • A< jjl (J4 m OL>jJI lf*a 

C^‘ ‘ jjlWj t>* 'S 1 4>-i j ^v> j< ^r/' 

• ir*A .y^ 1 'P^ 
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Jv a 3 : (Compound pinnate leaves) 4 -iJj J-T (u) 

^Jp Oj&j 4 Ja«^ j (J <S J 9 

« «• 

l^vt. »».«*> o*l>- Ua {y i 4 Iaj^^ j ** 1 j^" 

• • 

£•*>- J* J{Ujj 4 (Jh»'' Jp A^ll A»jj!I 4 XC j t (( iJtjj )) 

« 

4LldX« OUj j^ll 4 A k ^ J l (.J ( jtdl (3 _yJi 

ili*^ ^ j . Ob*Ul I yaij V jl» «Jd^ CjULv« ^Jp oJU- ^Jp 


. J^iJIj UJIj'yUt Jljjt iSp *JjJ\ J\jfi\ 

4 <!» Jo j SO^-lj AjTjU ^Jij\ <j 4 a j 

4 ( lmparipinnate ) ao J *yiJ jj^ aJ ^-1 « 4 a J y~~>3 
<jS” aJjjII j^V OUU j j . (Tecoma) Uj^cJij j jjJI Ji jjt 

*rfjj *-“Jj t**,; c^"j 4 jy^ ** J* ^djU^ u&js. 

• m • 

4 (Cassia acutifolia) j_^v«LJl Jjl jjt 1 — ^ 1*1 yj 4 (Paripinnate) 


<£ jA l^iljjt 0 — 7 t (Poinciana) UL-J1 ^Jlj ^UlS"" vIaISLJ i)UAj 
(Jp ^laXjJ c *1 J>-l SAP l^jLyai ^JLu j OUjjjII l^J 4 *i|j 

*- 3 l 5 ~ ; (Pinnules) ‘•—'Lijj < 3 jJl 
ilU-l »JU J y~>j 4 (Pinnae) Oli^L C>U»jjJt 

^Jp <1 y>£- CjUj j J\ CJIT lSJi 4 ( ^ : tf J$*i ) iae-Uai* <JiJ 


<jbj 4 *£oj aApUoxI I ( 3ljjVl o»Aa olill jUJl y jJ^~ 

(j \S" — 2t!ltH A?-j-lJI (Jp ^ y*' **-*• lij t*t 4 (Bipinnate) 

ii ; 

. (Tripinnate) <0% aJj j l^'li — ^^>-1 _y-Jl 


OlLjj y J\ <JL>'J\ t) OtljJ} y&*> (jj 

. (A ! i\** U cS 4 

Ia jvpj tJj 

U^Aj 4 - ^* >**1 *^"J^ ~ ( ^ li^ 4 * ) 

(j^ il dJJi <l)jjd^li 4 J**0 

C-XJi 4 Clli Jj oti 4 Aj5 J iJL) j 4 4*T y» (iijjt u A jLa>- J 
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<ii ^ J Oliy^Vl Cj \Iaj Tyr <J jkJl 5JLjj!t 

«• 

. jpjJi *£ (j 

Jf- <J* tlU-l £j yto £* tTr ^ .9 


dr &) 



*j)' «■&> <v) « < VriJ *w *> > 0) : *M iijji jM 

A\jy ( lit\±u L&i; lfj») ^ijjCg) *<*•*> 

% VH» Vv* **/J (*) * (, <:«*' j i*T;» ) 
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c 4*5^1 I 4$ V* l^J ^ iil*A l)I *Xj £ tall I 

P 4 • 

fs. ^44^ cr^-> * ^ ^iJ^* Ifii ‘ ^1 J j,U o' 

(up) £0—31 ut 4 J> 

diiar t 

oUjifolJLiJl ( j£*j(J 

J iT ^ : ifTa^-li xp 
o A s—& Jj 

4* 

. O jill ilwaiii OljLi 



1„ ^\ t 3uVli' j5 uwgTjUll OL* > *Jv 

^J1 w ;) A aijUpjVI £j>< 


iSjjII aaJ 

(Leaf apex) : 


^y* ^yj~ i if ( <—>14 iij j j' A# j^)l <J <_& b^ - 

li) (Pointed or acute) L>4^ j' SjU- lit?-! b^\ii i ( iV j£i ) 

Jp VjJ\ *i\>- J yti iJU jZj U x J-k~« jiP c-j-U j~> C-pl 

* ta • ' ■ 

I (_5 LS”" ( ^ I t 0 ) e_*j4it tj'"*^ uvH-i 


jaZj iL~S- i MjU < 0 ? , ; »*..• j Lj4<* CjIS"" Ijj (Acuminate) ii4t«%* <uJiJl 
(Dalbergia sisso) £j*-» J U ( <-j : (o AiU*- 

4j j; c (Ficus religiosa) ^1 ^il 4>-^ (J [S' Ob'UJl (j0*i <Jj 

<_jw » y j i e_j4S"” j4J 04*^- I jiS <uJi)l jjA e_o4ll <J_jk 


A^jal! ilUfcj i (Caudate) 4J4* X*4 ***mA W aJum e JU J Sjjji *1 

ULjIjJI j (J IT ( i ; ( o ) If** i_-j 4JV 5^4 m. A I 

Cj li Jl jj t 4>-y I • (Ficus nitida) l4Ju j 

(jj x (Oxalis) ( jp\.<J-\ Jl jjlT ( j i A : to ) ^. 4 ^* jt S J\p 
. t3 (S J*"'** (3' jj'-' 0»iA> 


I (Leaf margin) # jJ\ <&[?• 

Ol Ijjj Jl J W AiU-l W 



to 


- - 
(to JS^) 



4 (»)* <G> • <*> 'V*-*-*— ( ' ): ^ ^ 

. * j\k ( j) t $*jl*-* 

CoU y£\ yt aJI>- 4j y~A a*U-I b OtLJI y***, 4 AiiisM 

4iU-U — a«>- ^ ilj Jj^Jl c$ljjf c5 ( t ; it ^j£w> ) 

I it j£w ) jUill ^l«Vl A>dj 1^«j9 4 AftJalL* 5il>- Co I * yt 

— OLi (J j . (Serrate) AjjUJy* l^-*t» AiU-l o4-*> t^jupyj (c*> 

<l)j$J ^j^s! j 4 a5j_j!I a*U» J 4 *Jax- » uU -U- y> — o js- jiS j 

• •* 

4 ( ^ ; it ) ^U^/l (J) C— Alj4AiU-l S-UUl* 4 Af^C* 

. (Toothed or Dentate) <fc w » a»U-1 { y^> } 4 jb.^1 aJ5J 
jk+p Ol* ^ull j j£j (Morns alba) Co^xJlS" CjUUJI ya* <Jj 

if* Ij <*->UUI tiJjj (_J Ail^l yt 4 ( i I it ) A*olll Aj^Ct* 

tj***, 5 jte- AiU-l yjjUaj b J& 4 (Crenate) ‘W? j jAa 

— (Qnercus) 1 > jJLli Jljjt J If 4 A^Ul’ « JjC, A^-yCA 

4 (Sinuate) «a >- yot a^ca aJU-I CDj J a»U-I ^ a : iAjSw) 

(Echinops spinosissimus) JU^*^ y'J (Berberis) tS yj^ (5^ JJ^ tij 

( J : it jSw ) iMj— '^IS" c3ljl»'yi a*j*A* ol>- <1)1— *1 A»li-b iA?j - y 

. (Spiny) <fy* lf-t» y CiUij 


4 (i) . J i (•»>} . (l) .' J ! <♦>»- 

• 0 > ‘ ^ 

J (Leaf venation) 43 jjJ 1 Jj*J 
ap A*! y t y j\^r JlixX; j 4$ 

(3 jyJI e*ifc * JUli ^ ObLu*l 4 JjjyJI y* 

cii •J 4 ! ^ SjU^a!! If c aSxi o jlva^ <_y aJ| pU^U aJj^I lM 

(tv J£i) • l <'^ 4 JJ^'j <3 '"*■'' 

j '* v J cjjyli 

• * 

C Af La#* 0 1 * I ^ 

.<j j5 d^t.U ^ *ijr^ L— l 

. sAi 6 ^-IpLmoj 

r 

l >Jali<4 Jk ot Jp (*V jCi) 
c 4.*ij j Ija^L* 
t - yiii 4k yjjl 4>Jalk 
~V jo / 1 »> *;3,J ^'> J ^.:! 1 Akbj AolJ ^Jp aJ j jP j ( *i _jAI^ 

^y - *? ' 1 *. J> . ^ jj 1 > u><i »uj 

: is V^. <} j ^ ^ 1 >'* ^ ^ ^ * 



t 



SjpIi ^jA ^Jp -tc % <3^ 4> Ja-jj -_j y*+sj j 

Ty Ip j 4 ^Ui ^ia-Jl^jp a^lp Jjvj 4 4wf 3] ^vajl 
jAj ) aJl ii il^ijJl ^5^ ^j-uJL 3-U j 4 ^ ji*Jl ^Ja—Jl^jp U Ip ^.‘ 
. (Midrib) _/*JI jl fja.* j)l 3^^ <3 ^ U a 

• 3 ysfl 

J (Reticulate venation) jJtnjj>di(l) ' 

olji 3 uyrj j^i) 4 ^jcuii)! olJLj C-^1 -t# j 

— _/*JI ij* ^/^ (, t A ) <3 j*sJl Jk 4 £jill ^ . 3-U>-l^ll -uLdl 

4il>- oLf Uif (Lateral veins) 4~yl>- cJj _/■ — y c?.j ^'1 j' 

4 (Veinules) SJL*;> Oli^p Jj Ujj-L ^ .^1*^1 J| 

. 4L0 '*« 4j 3 4 ^S" C$ 4— i A»«) i 

Uj!^j ot Ujj (I ; i A <J <jl W (^-r^ <3 yuJl ♦ 

c?l 3 <3 y^\ cj« t ( : iA 3^~‘* ) j 

^y^vaiJl Oli <3'j^l 3 iiiU5j> 4 L5"" ^1 Jljj^l Olijjj ikj-Hjil 

y — *a>-Ij 3 y y. 3^**^ ij * £jJi \d* jj . L$~tJ^ 
l-u t_J iaj} . (jCj>-U!l 3 * a^ajU- 3 j £- jtdl 3^ — jwJI 

OlLjjj Aj>-^lil^ jj^-jiJl 3 ' jj> <cli*l yj 4 ^jCuLdl Ol o 3 

4 c ya-^i;ll i>-lj 31 j^Vl 3 ^-1 jll 3 jwsJl.L*^ . J^iJIj ^ 

j£\ u>-^ 4J j 4 (jctfiUJ! Ol_ji 3 IjjT ^«'UUp yi £ yX- jXjj 

m m 

4 ci 3i 3*^^ S-ApI> ^ XX 4 *A*-lj tjr&J 3 jf’ (V« 

• • 

3*J^ 1^ 4 ^aJI SJ jJ 3 ut *’^ SJp li -Up -b-1 j y 3 3 J 

3^1 oli 3' jjVi <b*t ^ j -tJI o-!j 3 

yj ‘ ( tr jO > c_->)i 4 #j>j ( v : i a > jp^j^i 

4 (Pinnate Iy-veincd) « 3 y^!l 5-ij j » l^ii ^ijjl 3 _/dl Oli 3' 

- — <( -3 # lf*"^ 3 3' 4 _Xp y lT* 

. (Palmately-veined^ 
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( <A JO) 





JC.-iH J ,. 


r oyt 


(J cJUII jfi>j ; (Parallel venation) 

(3 ^3i <l)j£w 1 S lia.ll <3_j ^*!l j 4-ij i oJb»l jJl iiUll 

*iU- *j}\ j* (3 J CJl5^ bj — c-JUJl jA j — . tj 3? (£j \ jdll 


( U JOS ) 



: »*/yl» Jj.:H 

^V). < Jji»W Ujl,:ll J J.:|l Cn.7 jj.aH 


J*aj! jyk*« j)l.(3 j*Wj 

j£-5i) _/a£]I ( Jljjt J IS O (J) 

j* Uj^pj £— %i!t j ( 

b| Lv^ o t 

<3yJ* j* ^’13-' J.jy'J* 

OJll»i^ ( <^*Ip ^i** 1 ^it 

l^-sou (.5 ji jj ^ t3| l-2it 

jA ^ Jl U_Jb 4lS«t JA J t l*Z*J 

: tA ) jjU <31jj^ J y«^l 

. ( V 

: dj j* 1 uiM 1 

Ip 5^1p -Ol— J ^3^ 

Jp • >* t J 4 k— 8 

* •» 
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( o • <j£— 2 ) 



*j»- 

V>)l 

Jjyd* J»-S' >*^^— 

• vj jm-»- * * > • ^ j * ^ 


Ol'lJiJU jU J 4 OliLil ^4 o ji> 

^ l? cK 

C yhliall OblA <J* yjj 4(3 IjjVI J, 
< (Heterophylly) <j jjH jjl — ~JI j 
£\j*i 4jIU OL'LJl J T j\JS" 

(jl — Ll oLlS’" 4 i^ 

j| 4 (Ranunculus aquatilis) 

4 cJ^jjNl oLill LIa 

5 jj^a! l(J! j j'i/l Ul.ijltj Sj 

*•' j^' (ii Sj'jw J — vaJl Slj^ 

4 ( 0 * ^|Swi ) A i* 1 1 j 

a*Jsj ijliall (.jljj'b/l L»f 

OU (J j . jJ>i*Jl <JJi Lw 

A^L-, .*-■<• kLf \r m , «bji 


ly* I 4 Aili-I — wjl . i uJ> 


c-Als^ Jl OU (J jJJ JS'j ■, ( jP+gjc!l Tli jjl ^JUI oUl 

4 ,^UI OlJI Jl oljjtyt j* SjiiT j* 

•. dJl-Jl V UI J UjSoj IS 


: 43 jj!I ^ 

pia** . tfOJI oLJt C-Jjji lij 3 3^.} 5j*i iijjll fji&J 

^*+A*S J 4 J j .i i yM) J 4bbu (_A^ 4 «l>* Ij jX Js«i j* _A"' 

4 (Evergreen) 3 3xta C»l"U : 3 jIp j!i aJU^ OlJuJl 

4 ^Jl jll j jyl^Jl jl>«ySl^' 4 ^Ull Jl *1 j^>~ Jl (_j*j 

J ia JLJ, Jl (Deciduous) (3' &S\*1a OlTl — Jj 

(3| jam*,) (3bili ^jjJl (_3 aA).-l>* lilj J 0 4 j 4 _Aj ^J*l 
^w%all dj I jLJ (_j 3 (£** 4-j^sJl^ 4 tbAjy^JI 



lf"t dUjW J 4 OlJi St>~ J J+JU *1 (iijjty jj^/l 

Oj$C -lie ti Jjjt T J? Zijj j£) jl 3} 4 -b-lj dij J Jai-J M 

Jl jj^i J SL^I 3 y j 4 jeTt jl a>.lj y Jvai 

m m 

. i;b d»lijl J j j$ 0 * j JaJLi 4 iiiiil 

OUiUj jjil (J J *i»t o yvi diljjl ^Jp ^JJa* *•! _j*aJ-l til jjfyl e>t ^Jp 

— j>iJI d»tjlp OUUI ^Lil ^v* ^*i — (Conifers) 

y^ y ^ jj ,, iJI aI - 1 >"I t 3 ^ • j j^"ll c-rtl*Jl ^ 

J ^L» v^UJl S-l>-l j ii jy 4>-y 4 (Welwitschia) « UtJjl J » 

. ^U- aJU (Jl me -ii ^1 <rL>- 


: (Leaf arrangement) JUI Ja Jljj'Sl g jjJ 

jjSj (Plantago) ^[.oJ-l jLJj jJ^-lj 4 Ol?Li!l j^iaj J 

<— 1 j# (£-U j]l j.ii -1 < 3 y ^ j-<y c 5 (iljjMl ^ _y j e 4 ** j# S _/w 2 j tiLJl 

til ) jl dUjJ 4 j^/l £tisu- 


c 3 j . (Radical leaves) i 


tfU £ yj 4 iJL^ls (ilwJl j j 50 — J jillj jlilS”’ — t£ yl OUL* 

tiilJUj 4 TjU«j ih^aj APx^>\y d»L*M*« l^lwaij 4 t_JiUs!l ^Jp (JljJ^I 
til jj^/L d* . dilp^sf tJ C.—j J j jJaLl 2 -L*; 35 y:* yia" 

. (Cauline) 4 JUJI 

4 oULJl tJalije- <_y y <j titJI ^Jp aJLJI tiljj^l yJj 

oUslI t^l jj^ll <JiUX/j 4 a -lip a-L?-lj 4 >jj ^T_J^ 

(j***iJ 4 ( 6 *i j£i ) Ua*i ^jllL V 4 t3t~H «l*y ^ 

4 (Alternate arrangement) VpU^twjjT 4 IU-I (j ^ jyll 
^ JULUi* jbi jj iS dilrU (ij ■. jjiaiJI j i^lj Jyll tiJI-i 

yjjl j^'LlI J I? 4 “Opposite” M; to 4 i-t«p JS" 

J tJlp vUdl jrljjMl ii) — 7 a)U-I.«-L_a (Jj 4 (Clerodendron) 
-liJl <J jlettfidl jUi jji\ dyl 13] dy 4 S-Utc* Oty— 




]•«.< jLJ' i I jj\ j.p ojf'f je 

• (*/ v )JL.V*> Js'ft 


Jl^ii 4j>-ij ^ji^i ^pi ^ u^U; jtJji oii# jj) i 1 4 ij>jT; ^ 

(Opposite <Ulo I — r '| iili jl Jlj/>U JUJ c «_j ^JU j 

Olla^ J 0 — 2*jl ja t3l j_$l ^_J^" ^l^lj i — *• decussate^ 

(iUl J^» 4 j£\ jl Jlj jl i*MJ itjt JT J 4 ijlj*. 

jl 31,1.1 dJIb J JljjNl £tJJ* \£***tJ 4 02*Jl -Up 

(Nerium ilio)l Jl jji J li 4 (Whorled or Verticillate) Ij jl y - — ^ 

. ( of j£i ) oleander) 

4 JLJI ^Jp A#j j AjI ^yi Uljj jJ bit JiLdl ^JjJl OVl?“ (J -i a>-^j 
J**za ^11 oL»MJI Io-Ip^j 4 5 I 4 * j* *aJ ^!l aJ^jJI ^jp Li^j 

4 4*il ^Jl Jljj^M -tpl^j# d y* tk*>- bJJ j dju Uj ja\ ^ 4 (2, 

-i-lp J| Oliill JJip i.*J jl Ja^l J y iUlSOl iliUJJl IbOp j 

< jp «u < *>jJl o^lfc } 4 OlrLiJl ^il *A>-I ^!l i$ oL OL.MJI 

Jl J # yjj 4 jcJbi* ju#jj Cf'i c£-lll Jl**H *j4"l 

. (Leaf divergence) jl (Phyllotaxis) c?jl jll 


^Jlj OjU J I** J JaA 
J ^pl SkS'Jl JiC j 4 


■* 4-iij c?ji jii ji >»vi ^ y j 

cS j^-yy J gt-yc** ( ** <3^ ) 


- AY - 


(•r &) 



■U), 

i aIaII Xc jUI Jy 4C jj- < Jf\j\ Jbj V/j - ij'ji 

Uj j' j„ j*' Ua_* 3 U-' ilk j ^ — lj 

( Neriufii oltandet ) ( Whcrkd or Verlkilkia ) 

( >r &. ) 



jW { J*J l :V J*>*. W J* £j’ tr *j*r 4?:*' J* 

ji*- &&)l '&uJi\ ^ijJl J\ _ja!l J*j: iJ <, JLJI is j£y 

^A_) — 1a jS“\ ) C ^jl*«Jl iS wLlaJl O t «A4P 
i* jj^Jl d)l ( © 1 ) (j* j '. *ujt!l jp’ 4J3 a)I JujI ^|5f — oyjU-l 



- \A - 


4 V t J 1 

l3bb jl^l 

( «t JSi) 





• * j 1 J^***! £A \ 

Iwi^vfcj i A <ijjil Jj ***1 V* ^ij 5i j j!l * 

• l*Sy Jl tfjiJS" 

JUI -< a « ^ iJj>- jj-b bjf ^ I i< » Jp I© 1> 
&jj ^ a 1 * Ju y 

(31 j^iVI jli i l*i j_i Jl iij j\\ J] 

b Q aJJ“I oj.i .A $ 

j ,>itii!l Ol ji jji*« J j . -L 

(jj^j jiU^I Jj t ^ jl ^ 4—.JI 

. ; ; ( »t jsj > 4 


I (Metamorphosed leaves) 0 jj«ll <Jljj*tfl 

i o^ij* ^ 4 JbJi j a * j* j ’ i<-' 4*j^i ci J^Vi 

jl t£jU4>" 4>jjil J 5vi(!)l Vj t *Ul 4***L* , ')/l [ylaJijj 

Olj ^>cJl d4A ^hf j i ^U<?1 a- 3 ‘‘d’ 5 ^ i - J lJuJl U^*d ci J J* t *t lf*l J’H 


(jb U 


4j V dAI3 J_j'' (. <Ujt!l AjJ-U Jl Sjjll jjpxZ) — \ 

. ( ©6 J^vi ) C$y|jdl ♦S’lJ J li"” C Ia j\Pj ^ j!l Obi Jj>- OULJj 

' • t * ■■,_•■*.;- > 

•Xap o~L2p JS"" -^*5'. ^ cj^b t— -d© aSJ** _^>*'yi .ujUJI (_§ 

* 

^ jUl j JliJ jJIS^ — ^tl ijLl J Ul i 3j ^>&dl 4*j jjl JiC Ah^laJt yijl 

• j 4 £yjJi (31 J^l (3 jl y^>\ jC*xi — ( i *1 ) 

t 

A*v» ^j)l Jiuj » iil^il ^3| Ub-l cd>Ut©^l j ^*3 — Y 
(Parki- U OU . ( ©*\ ) JalJl j jJl J 1$ aj^Ip 

a— j t <5^ ji OU3l J>- jJ ©V ,3^^* -T- nsonia) 

. j&'y* Jl jy^ij J ^la)' *$ jpr J ^ J' 



- \\ - 


(•■• Jfc) 



fir . J ^ 1 aJjjIi : ^jp^ — f - 

, <*j**^l J jlxLiVi oUl Ioa ij j . (Lathyrus aphaca) 


CjLy^ a ^' L^i (S^ t Sj^dl 4j^li _j 


. ( I : oA J&t> ) Ca?j) 
«• 


ti ^ - t jjL-Iil [jJU^ ‘uS^ll <ij^Ji (J OlijjJI j y**£ — t. 

Oliji^l j& t^L'l CjUJ.I I«Aa oA ! a!*«j oLi 

/ • * 

CjUjjjII JlxT ; J^l 4$Jij e»P>d iijj ^r^’j '« ^*Ujj 

.. .by^.j^-sl *** 




- \ . . _ 


(•vJO) 



( J li J>JU* wi] >171— jJl (j OlljiVl J^>Cj 


_ 0 


. ( £ : «A j£i ) (Smilax) j-^bU- 


jl jrv>*V c *Uipt -^j CilJlJl ( jA*i (J til jjb 1 — *1 

oy^- ^Jl Jlvu^i tiljji villi Jlt« t iol-UJI iljii _ji frill 

J ^-Ullj (Zygophyllum coccineom) Jl Jtjjtj » 4^1*1— * 

jUi>* J Jaj^ Jlj . till IjJ <!) y£ ^Jl (Mesembryanthemum) 

* • 

^ ( 0^ ^J^vi ) jll aJjjj 4 ijl OtLill j*l>*l fj» 

<l)hi j j-Jij JLa)I J i ty&jj oli ZjijA t.\ jJ&~ < 4pl^— jl (J 

. J&lJl £Jl jla^l c *ttl If-ljva-b «U jl^P 

t!) j£ i dt *jA V* A ■ ■ m . t v-jLLJI ^lt ^p ~ V 

cj vii*^ \S“ ^*Zt?\ aaAt j> 'Cijj gr^il i ®^lall l^* tj'l jk**l 

SoIp j^dl IUa j ! c (V jjO>) (Acacia sp.) ^1 

(Phyilode) 1# jjtjcp I*Aa ^p j^>d i 4 ^|« ^* « 1 1 tlljv^-l 



( OV JSCS ) 



-f ft i 

j UU- 3&cj j 

i IS" ^Jiit JjjC jt 

^^U«Jl t ■ j*d\ ^ SjIa kiiJj l 

. _b~LiJl ^cJl j 

<y*~ ti t3 ' jjV I — A 

tjijd (J-i JJ Ob'lJl 

SiliJI ijjcli ^1 jpi 


L'ist 




w ^ ^*1)1 <ls^T OlJUJl <31 j jt 
jy£j JaJc: jT jU! Jj J J— 

4aJ> ^ ip-SV «AjI j j 4 I t-»u*>>- 
.‘ # , *■ L^LiIaJ) dfclA 

(Nepenthes) 

Lu- a* j ^SIJv^^iaJLb OlJl Id* J 
U*j* 

a ti , <g j j ^J^gJ I 

j^ij j(^ ^ *Uat<J jji 

t vi-^1 I *— 

* 

jJUi j-UJl Ol yi^-l U-C^J 

t ^Ull J Jai-jj 4^« £j IjJ* 

t— -S" j3l (3} iii!i ^"jiJ 
< J>*j <ji jw <— A—il _j^ J?Ci 4j‘t 3] , jl«l>JJ 

^U j j Jh 4 *? • ‘ 

0 .; <5 jjJl a J jl ^iail ;*U^*-Uj A*la^ <jL '^U>< 

cr^Ua^.l JjW dAIdjj ( C*\£j)}\ J*^.JJ»«S ^ jJj JJUll IftU J 

‘ :?JM' pV t^l 


• ( c i v^J 1 



UT - 


(•A JO) 



v f' r •? 

^: ; 0** 
J* * j* - (p) 4 ^"".Jl 


s,i ; ; j. * jr ( ' ) •■ <bjl' ‘'Jr* 

(u#) t iJjf (Jl w'i/jV'j Jt"»" Jl 
i.iJJ' wlJ. Ujj Jl 0 ' ; i 3 ^' V 
^.U.. Jl o\:.>V\ Oj,J ±h ijX v* 


(>* JO) 

( V 





J' Ly^' V J J O’ 'ir 

V' U V S*^- ^ 


Ol — Jl t u . » jjt ^a#&7 

» Ifp y iji 5«-U O ! jvulo 
J^p ^ S*b-1 jjl c—S " _/j 

(*\Y)J^ — *- ji (J>v*i 

fj&u **? j — ' <bl« J j £->" 

d yjt^ v ■ 1*3 ilfri lijj 4 ' ** 

C.Asa;]l Ol oOa J Jp 

Silil jl jt\ ib jl JjXP J ( 1^. 


r --jjj i - , » ^ 

<-iljL— Vl *lj»-l *>• jUI 

>-<r ^ J^-uu ^ oi jotili *t£i tins Uiij t 

Ol jmiJl js£j i 

■ « w 

j') ^p jJJUJI Up ^ j-t «j yiJ (^Jll ^-jlll ^JJUJb by*JJ ^Jl 

: fijp |t >^ i>l aJl^ J F £ *m 3 •itj # l^«(PLvttS*l 



- \-X - 


(V.JO ) 



( j 


t!j | Sjtu bfc-buj- 4^bt 

4 ^J— -vs»Vl L *-)a^ 
4*~i jl J.LaX^Vc^aLj tiD<ij j 

. t£>-' 

• (Dionaea) Lij^Jili 

C !A*W<j* ** <- Ji 

<j yJl J ^Jp jlS^vo 

< j«*vL Uuip^>-*yi^pU®j>.| 
-k>- 

<J>-U!l jf\ £tk-4i ^Jp 
OwIa 4 jw^ CJ ] 

t3 j£~Z> y i £*iii <p 

(M Jfc) 



c* «W‘ Jl/« ji^ !1 0* »" <- M vr^‘ 



M - 


jjUaktft ^ j£- 4il>" J ,. II •£ J i Ajlb a jS" t 

t y 4+*JjA jl liv*^ b«4 »* <P .l — . ^ JU £• lymtij 

f W**“r J’ oU >y i *jjN J>* ci^ J? 7 c <_j 

. JUJI ^“1 y, 0 #J 

( nr Jfc) 



J L < i\ J.I J\jJ Sll ^ C»U J» »y- 

. If^Ud' Am 

I (Utricularia) *Ul J 

SJ U*Ap «■ j OLill i *li1 (J ojj+Jl* OlJl l«AA «A>- jj 



< ( I 1 l \S" (Bladders) lOl/l—JLlL <J # ^L^Vl <uL" 

(*--> I *\ i t UU!! tij ^.e.) LAj *>tZi tp.« 

( ■vr ) CjUIjJ-I iUw»l a^U.; 



<V***¥> 


JsU* < icioJl o'lll 
U-l— ^ J ( 

•» 

£j\ o\y^-\ (j***^. 

• _ 

4?*£a]I fcU^ £A> 

c J>-l4ll Jl J 


U *U1 f yj 


i i'lili J—: vta Of 1^ 


r 







o^jai 


< jijj'Si > 

« 

: til . SJba* JLjUJi oljjVJ 

. (Cotyledons) £A2U&\ — \ 

w>Ui J U**v» j' LT — J (Prophylls) — t 

oUNl 0^1>- (_J V*J^i ti^t — tUllll 

tiM^l jUl^i ^ < dbbLu t>WJl Uaj* j . J^ill jyX, o\Jf 

l . ^HJi oUill ^pi y y? 

\^xj ( SapUll l iilK* So y jj' *Ja - *•%> ij 

lj-1 Lf l aS ' y • j?*f iijfi 0^ r^; OLJl tjljjVl 




. *ir« i** *jy** wliiu ;j • w w\J 



(v) 

illtli J*U\ pVi-" J* **?y (^) : J* iV - J * w ' rsO’ 

. J.L J.\ *-*U\ irfU- ijj*A (*/) 




i ji- Jl jj T ^ j J (Scaly leaves) j^\ J}l — f 

»• *_> *LJ1 <uJ i j & j V j i jJ-« iJU 


jl (1 ) jIHj 4 } (j j$\i 4 OliUl AjJlwP 

^aUi-. ^P\l jJi 4.*ftU? -V AjU jJ) 9,J O^L jt 

(J li” 4 . A«}1JUj! it jll til J£*\ tyijl J fj*J l *li*T 


4 uliL-JI ^Jp y^-t oljj^t j&j • JU<a/^l 

^pdAJ (J A-Jl ^Al 01 a«JI ^Jp I*kjt Jjj . y lS” 4 A y*a}\ ^jP l^- 

. 3 j^d.1 J ^»J! l^i»bT ^ ^ '■^*J > ‘ 4 ]L^<ll^il j j-UxJl^ 4 OllLjJl 


*i>9 ji^t I (Foliage leaves) L*fi j^\ <J1 jjft fl — t 

4 *■ yfi& Ay® ^*1! AjJl 1 Ajlj^-t (J jya>-Vl OUl 1^1*^ ^Jl <UiU)l 

* ' * 1 *■ m 

. (J jyO . Jl *lijl iJuf' (j Aj***L«»Vl *lyap^fi jCtU J 

*•■*•. * • * '4 ' 

j^-IV 'iit I (Floral leaves) *aj» juj'S' - • 

A-iLp} (pjj SOpU. 1 (jljj^t dJJuSj c Aj^*jll Olkd^Jl 

A-Ly9^l A^yAjJl titjj^l UT 4 l f~«Ai S^fcjll ^jU-OLJlJ Aj^* jll a! J^*^ t j_j 

J-yaidk IjIp 4^JI>cL>j 4 JjI j£-)lj aj*L*»VI j C»)Ul j O^LJl fjfi 

: V^ 1 J^t Ji aJUV, iybjjl Jl^l uT j . >T J 


Oj&j 4 Ifkj} J S^Ajlt 4^-j7 aJjj a *j : (Bract) ( 1 ) 
(Antirr- iih>vS”" 4 OllLJI < jOm iJ Aj^Ip Aw® ^ **jj> *t j**" 

. (Bougainvillea) ^3 liT j jlll iubl j 5J jl* jt 4 hinam) 


ja j*«*\ 4 <JUi| j J (j* J J (Bracteole) itcill (o) 
j 4 aJ ^L* jl *1 e) jfi* Oij 4 » yb jJI ^JIp ^Jp 4 >- yj . AjUiJl 

. 4 J S^Ip 

• ^ ■- m 

h«< (j Ji^T OUiiJI ja a *y+£ j : (Involucre) 4i^UJl (T ) 

4 ^il ^<1 m^ flit J ul>* ^ij 4 dj^Jl J' 



) .A - 


ObU If- i»U - iUT ~*Sj il iUaill i jyi 

j*p jl 4 iibj* AjiliiP c-iuil ^>- jl 4 4>jL* jl *!j«^i>- 

^5 jl* jVl «Aa qa *j*j -l*- OliLiJl (j j . 4 jpWL!! jt* j^/l 

£* ObUi fjjej Vt uJlifl ijT ^Jp 4 Ol»U <y» 4jU* ^ Jauj 

. (J Vj ->4*!! <j V jVl 


i^U- 4 *4pL%« ij^k j Jl jjt ^Ui)| : (Glume) 4>C4ll ( i ) 

<jc^-UI (J ^boJI ^Jp -i>* — _/*£)! j “’ ‘■^•iJLiJL 

• jbk jVb t*aj Ja-£ lT- 4 O^LLJJ LJxJl j <iy4^' 


(Jaii' 4 j*>J-l IjS \j*j **jj u*j : (Spatbe) JjiJfl (A) 
iJ\^-l liJUJ (j Sj^Jl t3 ywj 4 Sj>-! j <u>-L’ I4 p \f^-1 cf* •j < yJ> 

o' 4 j£s> 4 (spadix) j' 5 ->>^ 

J-* . <^-4^ 2^-j IjU jt JaJp 

. ,£>-)/ c->l.i J Jwv&' 


* « * 









IrtJI l£MI jJJl 

^ jS'^ ^jA — frlJ ji IS& Ut jf>- — ^ -I ^1^11 O^Sc» 

^Jl£— Jl tJa-, -J ^jj ( (Cells) U}U-b (J* yJ 4 <£JaJI £j)4p- 

ivU z*j {' 3.1>-I j LU- bj (Unicellular) UJJ-I U >j Alt; 

UM>J ) j . <J>- y» i j* O bj (Multicellular) 

(J# J-U^ 4 iiJj J>-ly- l^JLv&i; 4 A aJ L L* jl SyUW 44-5i 

t 

c-/" yjl LU cAiJri jy J^l y . ( I ; *Vd JSw ) Jsdl aJJJ 

Jp t \ ^"W ^Ip (^jJsfMl iJy* C>yjj j* &U1 iSj£\ 

cjt Jp . J»dl L^U* 5-UJ « L^U- .» y*t V 1 ^ 

(1) yiH « J>ya.U< ^i.y*- ^/} <ljp v_-9 yc)l T.U ^ bMimll ^ j3l 

4 4jL*-IP kZ*jj>j <ILaX**I yJSJulj £_ jl -Uj 4 ^y»lU 

. j LbU^i J/UU SbV^^I 
kji*r *4>- <>* -- W* “ </“■ <X 

«i*b 4 b^U*j y» iJUUl 0 JLUJ ^a*’l (5 y*t 3 y ^»» a*J , 

. jl*U jt out d/c, ^li 4 <i<£l r ^lj J&^/l 

a jU-m* l^JUi 4 i U^l Ul&tfj &\J\ L>^l t>u ‘ j 

j^ 4 1-) Sp^» <Av3J Uibut JjU«jJ Vj) -4 Vj, ^ J? V 

- "** * 

iiliP jj ^Jp 4 ; 4»4j jj jSv-* ^Jp 4j J* Y £j yt ybu 

jjkSil Cj\ jxt£* 4a-a> jl m Ul jl»t U L^U“i ^ 

wU*iS^ * vr'^k ^riJJ •*i* ! 4 OtoLill 

iLkuily <aO.Ij ^/Jl l^ ; 4 iy/ tiM^I yui U^l Jtfjil 

. ^jjiJll j\ 0 i Ob J (Jsl jl»Vl O.U ‘ iJvaitj 


. *aJUI y tJi y .j*. (micron) (0 



m ~ 


( ■U ) 



j *•,*> W 1 a- 1 - 

ij»" w* ^ 

: ijjX-Ji ijtf'o" ^jM** (w,) ‘ >* il 
;,*i(~») « c j^r-- <«/*> -'' J, “ (r> 

l fi^OV())' il ^ t)>,i> 


Sjl j]I iJU-t < — S"" yJ j 

o* ( V : v ) 

l«r ; Cl** y? 

» • 

(Protoplast) C-.^y yJI 
(Cell wall)(^ yU-l 
j — .$.? v^.*!>ljj7jyjl Ul 
=3 j*j i*>- eiU ^y ikT 

l^jS' y j ; (Protoplasm) 
* 

<i\f- .'— JU« N 

U jL^S J>s J 4 -UACil 

£-‘L— tjJjjJl y* 1— iaj>- 

*1 il j Ob-dl ii yUl j 

oUljaij j, 

^Up t^y <j 
u^rjj- wj OyjSwIl 
iyp*j ji 

oC— » 


Up m t , 

<y I y-T . bop ^ c yaJI J*V j ^ y U 4 5 4 . J 5 »* ijij ji. 

0*>Lai y jt 4 o'LU il y Ujljpl ^)l S y*J.1 <SJ^0I OLxJ-l 

m 

jS"\ 4 o- yp JiU y« O^Ip yi (£ yU-l jl.Ai-1 Ul . J y*£)l 

4 (Cellulose) Jj>U*JI Sit* y labile. 5”y/4 ^ 

<J»aUj jl4— 4*1 *-*;& jj . »-tj-U«P sl»lJlj-U|y j$s!i >-} ^ j 

. ob>- j «Jl.b!>Ly jyjl 



- ur - 


( it jjl j IflJb kUi ) 

<— ■ . 4 t^L*! <1)IaL^ (1)1 Jl lili> 

: 4 aJUI a$\L1I JJI aaI^M ^LiVl l,A J& j\ SJLb (£4a 

' . (Procaryotic cells) Si jJl aJIUj IjM?- — V 

. (Eucaryotic cells) Si jS\ aJla*- U>1>- — Y 

^il OU5l^Jl 'L~£- S jj£ OLfllXa^- <1)1 Jl <1 )IJIaj 

^U* 4?! JL» (J] Ut>U*l (Jj\ Ja A>-t {j* <^£ f J 

£jA J ►" Vl J-jWl ij* i^«t.*>-l \S fj ^Jl CjUjI^H JjP JUaiiVl 
^w»L <Js jAi i Ob5l£il ^ <l)lj j! lij liJJUjj l l!>U-l 

CjLLv- )) j>- Vl j*iJ (Procaryota) « *-iy — >Vl OLJI^j » 

. (Eucaryota) * 

j S.i.A£- Si y^ Si Ip « i jjVl OUL s tS y^~J 

(Mitosis) ^J-JiJl t J''' , t«Jt»*yi Si j^a Jj 4 (Sjy^ *li*)l y* (J^*^ 
aA*llj J&JI 3i-U— £ (Chromosomes) C»L***i» (Meiosis) jlj^-Vlj 
j> fjf- V] « <iy ^ I OUjIOj » ^ y \^aj i £1 aLUj 
<1) V j (jl£p OliAp <J| yixij <u£j j ^Uavs^! Jjli *lj.rVl J 

• i f" '. £ 

aJL^ J J.A^I j £&\ iJl)Aj 4 Jl^w’ilj i-bdi Si4£ 

ajjjWI aIvoI! J j 4 jj h^U-l j^jJI < ji*^ tlr* 

Cjj (J j>- M I <>* <J' jl ji»ll Jp-I JUi^l (j^- \c* ^(~ii 

• (J 

(Procaryotic cell) SI jJI 4JU 4J^1 (^j! ) 

jO^Jl ^J,i,.|I^4tI1j t)l vJj ti (j^Svl^xSl I ^Jl>- ^ l g'^0 

aJIJj -4-P y '■■ ijA i j 4^-AJI jJl 

jUJLl Sxj^pj iJljJI ZbjAA j aJJ-I o^l p-j oLvi^o 



0* *J 4 cJ jp ; (Mycoplasmas) « Cj\aj%^X\ )) <J > yC 

i— c^ili (Pleuropneumonia) ((if J\j o'* j* ^.Ua-» ^\y 

j » Ob'l jJ-l oUa Jj (jji jj j iS ji! ^bM *Ll*Jl ^l«kUi 

(Pleuropneumonia organisms) j ^Ul C*L^o))^*b 

oL*J (iJDS A*' OLySUXll *AA CJjP ^4^1 -r*^ cr* b» ^1 

Aj-UL* c-X-*JJ 4 jl 3 jLJVl (J Ajls»Uil AJtP^I ^y*j c£jbi1 

» ' » 

CUjM^/il 0i» ^Sijlr^-dUS Ji aJj>II oLAfiJI i jc&\ 

* 

(Pleuropne umo nia- « Uj*Jj jUJb CjL^AaxII » ^b t*J) j£y <J* yJ 
~O L k* ‘ . U »i» 4 (PPLO)<-^jj^-b U, Like Organisms) 

. (Schizomycetes) LjlkiiVi OU^ki!! ap^» jf J,} — b j&Jl JlT" l$Ji* 

)) ^b (Js yv OUj^bjSsil 1 >J J* £j) illlAj 

£^«aJ 1 Ol jki ebM>- aAJ t (Mycoplasma gallisepticum) (( 

b^vXj ^jA 4 >^!l b^bLl oAA jbl 4 ^ 

« 

OU J&\ JA dlbr </! -jl^Ll IJU Ji, jlT bl U ■ JbLl Jp 

b^bM j\£ ^,11 4j^JU- 1 Ak&>Vl A**jb? y* Ai^C U A^-uJj)l 

OvU Ji* J*UJJ aL***I1 ajj!^I Silil a^T CJlT b| U j <, Uj^>- 

b^l^-l J J& bf ikL«j Aijkj L^iJlUj b^bt«! 

• • 

CA*^-1 b^U-i a!>s>-V L>*jJ ^Jlo jAfkl Jp Jp^-T J jUJj 4 U^*>- jt^Vl 
* • 

- ijfcll v-bJi j* _ Ul b>tt J^l jO-1 jL»1 C j 5I oij 

jk< ^ ApxiJi Ully^ticd I ^bj«i>-t ^ 

v 

Ob* <!)! ^1 J^il A>^* aaJ? jll J-^yaiT jkpi 0 ^ 

AjU- if} v-U Ob ^ W ^ V bM^l A^U^I 
I yA A*y»L*»Vl OU^SOll odA ) i ( *\*\ J5^-S< ) i> 

J^acj (Plasmalemma) . \$ *l£jJI y> — *Up — ) 

. $>jU 



no - 


C 'n JO) 




4, 


.w. v%- ■• 'r-cfeti lis^c — 

l«-.^ /;■' isfe. . 



gVA»* >jSV; ■ 

»! ^Jl iJljj i-U-l «-— 0 


(S^ to <j^ ^ 4 cr^^ 1 ( t ) 

t (Ribonucleic acid) (Deoxyribonucleic acid) 

.(RNA) JliH ^WJ > (DNA) > Jl; SoU J l^fl J&* 


. (Ribosomes) WUl* ^*b >J» yJ i3*3o t-^l j ( Y' ) 

. 0_jA-i)i ) Ob^swJlS^ ^viji «LJljU- ol^*j i-jli ObxJj_/ ( { ) 

9 

*^ibf — (Procaryota) 3 1_^JS OLlLb <,JJ ij^'^iJ 
« 

0 ULM>- <1)T V) t iijjU cJUJaJtj LjC^-JI yt ^ 

m 

Oljl^JI 0 jjh ^a«.l ( CjUJ!>L^LJi 1 ^ 1U . jS .W i j&’^J jS'^ 

jjA Ia j ^P j ( (_jlj 4*JU«iaIlj 4J jU^Jl 

, 51 ^l)l a*aj t>- b^l^JJ 3_)*^*J.lj < w* . p L aaIaIIj <yaua»dl aiU*"l 


jU?> 31 jjl <tfLb L^UJJ o b* 3 .>Ip ; Jol j (g jf£-\ jlu^l 
'■— ■ ^ * 

JlSLity I^Ip dJUlV'j 3 yi I I^Ip i jJi3 CjlLkJl 5 jU»c> <jy 

^ <»-> ^ y~P 31 ^Jt idlUj b^U-t y 2 * 2 . <J U^jlj 4 li 3_)uJil 
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A>tJU AjUJJ I il < 1)1 jjp <-J*Jy » AjyJ^I Uy 4 >* 

y ji£ J a^j c <_y jjaill ftj> ^ <-yL-o A^-j! *~Ull .>< y 

. aJ»1<£ 4jUpI; Uli^U^ 31 jJl A*ji-U OUlSl'l 

• • Jr - • 


t (Flagella) -i^l aj yi^l AjJl»JU OUJl^-51 
0 } C ^ J«^lijSi*Jl ^JJLaJ aJj.A£ ; Si jA^* y- y 3 yLp y j 
<i ^r)J>*!>U # ^v»l aJp jjJLk; ^Jj yJl y «l >-lj jKi? isl^x'Vl «4 a 
• O^Lop Jt OtuTj yJl a-Oj i (FlagcIIin) 


: j Vj^y* JU^Sl 

aj/^I UU oUlSll j vj^UI Ui^l' J-OJI Ajli’JI 

4^-l« £*>*ji l^Ulij (_£wU jl C Aj yjVi aJLjS>- oUlSl.ll J l^Lic 

OLjUj (J AJtp^fl aU* JfltJ y-2^ SI < yiSC 3y>Vl Jslij 
J aT ; lill J*ju) Jj ^-yUli y aJ>J) iflUVi y ySl; jt 

• A*li«i! A-Ay^JyluJI Oli jSll ! — Cj** tl^i ^ <l)j — A*JIp (jr ySl> 
(Myxo- (( ^*^1 j t b Aijy*il Sl^Jl a-jIJj o yJ^Jl 

j ^ 

A-*i y jJ- y o y*~* aJIS p jMj^JI <1)1 .1 , . x > j coccus xanthus) 

-br y j <• *liWl jJ>-i-Jl q^JI ^ UaJ ^|SliJt 

. Ot» y yiJJ A-Ji*^ il 

^Ui ^ r-pI iy^/l k*>U-l J (Ribosomes) Ol* yyij^ & jfijj 

Ll>U" 1 ol * y y j £^JazJ j , AjylVl <JJ>- b^U-1 <J Ifl (J 

AljSLi! (Mesosomes) Ol* ^.jyib l* aJ'^ ! 

L-J ‘-aL* J' 1 ' J>il j i a*jL1»p OIp y^r _j 1 - A)bl y • 

yy-^Jl ^yltu U.J • aJJ-I Atli? «U yll 3 AuljjJl J 1 ji 1 y~£sj ^ 
y ( i> ^“i a1a^» OL*^»*>jyll UaLI' j ^— -^1 y^^^i 3^ y>-t. 1 1 

<!)t Ui>j y *Jt>j , <LI>»11 Aj jjlll Sil — II J ^yvjljUl ^ J*l>Ul *liiJI 

O yvAJ IS" ( Sjj yillj Aj y^l aLwo’V' OLi f" (_J tijti* Ol» y* j yi I 

’ • 
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{j *UJI ^11 S^jUj ^ 5 \JI S^L— ll JUaiJl Old*.*) 

* 

^UiVtoU/ *-Lil jLiA - ! if jr* , -*i diUS"” j j j ( ^>.>1 j»Vl 

Oliu d i Ajlic C~>\a j-mj yf 1 ^)Lap l ^J^.£ j i o^Uxll (_JjU-I 
. • - 

. ^j^UI *U*tf *J>}.ll 5 jU 


a-jUj Lt>l_^-I (J : (Thylakoids) C>l*Aj jt flLit 


J* jAf jl—4>- J* 5*1* (Thylakoid) « » ^,1 jik Sl_^Jl 

(Plastids) OloJ*-*>UJ aUa* -UJ a*^ 1>- i-Xic OlU>-j <_$ j* A*dpVl 

A^vlili* Aoldp t . S' I J> lA*> J 4 ol ^Jl ^JLA>~ U^lX-l (_$ 

A>jjd3l aJ ( j djl..b^5”"‘}Li!l «4* wt>* jj j . ( *\*\ ) 

Jl>. jj if 4 *-.l' «. jJ> y* A»lk!l -Ui-J ^ j i (Phototrophs) 

A$lia!l ^Jp J+i*J ^Jl (Chemotrophs) X4_*:)l aJL^S' fj 


^ ytS ^Jl — 4 jXa*!I AjI ij ol jjl ‘Id I , 

^*i — jiii i ^jp I'T* — 


Aj <TjUjISs!I jJp JjUajj ; 

Aj^yAP J^P AyjbvttylS^ Ji 0 <Ayy^t; 


U\yS OUSl<!l Jp jlk ix^~ J t (Lithotrophs) Aj.A— A : JI 

AjJUsIi AAjViP ^%*l — CjL jSiwJlS* — Aj j.j*H .il J*ii cJt^S' jl'l Aj-UiII 

y* * Z&yf- ^ Silkll 3 jo^Vl JU»*w7j 4 (Organotrophs) 


jJpJ 4 aJX-I {J A>*^l jJjl-tj jS" *>U ^ aJI>- Oilp ^ j 4 


3 UI 

J 


4 ; Sl jill A^l-b (dUl^ll IM>- (J A>r^lj Cj|*Aj^f dJJi y* 

51 jJl A^IUi Ol-lj J^bti tic U 5ilp J 4 Ajdixll 4jJ 

. JL. JMJ1 .aJLp^J J^'oil *1 jW^'l 'WI ; 


frji-l dili ^Jp « 5l jiJl A-yi » ^wil (jlUj ; (Nucleoid) 51 jlll A+ii 
Ky ^ J } 4 Ajjj^jl Ojlil ^P ol A^ jIiAj aJU-I ^ yi+» 

AjU-1 al y Jl^-I jA l S’ y pliii ijf- aJLaaA* J& (( Si y \ I 

jpj^i jmXmJI AiJlp (_3 Si jJl AjJl-b U^U~I aJIp {J jJ^Cj j 4 Si yll A*4jX>- 
cjJ^J . ^Jp jl U> A*h^M« AjjJJ-l C-»U j^il A-a>- (J dJJ-L j 

m w* 

P)ijAll ' AyAA?" Ij^U-I sljj ^ j^*jll d<UP < jP- SI ^Jl A (J 



- ixs jioipM j jj**f 

■ • 

cl-yai>»ij C-ksW J oLDI Si yJl A^i £*f- £ ISjj 4 <J#yVl 

^tfi 1 jl>-i a* 1 p (jik) c ocJUj yu 4 »-i j kys^ _j 4 j (jj y$0vi 
J**i jl (Procaryotic chromosome) Sly'l aJUj k~U-l ^ 5 j> 

. (Genophore) ^J-l J*U-I ^-l <£ t‘U>-t 

(Eucaryotic cell) 51 yJl Aji J ig" <U^1 ( ^ilj ) 

A-XjI?* Ij^J-I (J Lyiit 4 >* y Si yJl A*jI 4 j b!)l>*D Aj^U^Vl ob'y^_il 
AjjyJl ^U^-Vlj <L»j!>Ul yip^fl : jjA oUj^il eJUj ; SlyJl 
cjaJb^ aJo jk aJ 4>* y l^*^l j c ijl*Wl J y j cl*L« y-^y^J^J 
4*U*I jlaiil Jlcj . Si yll aJLS>- Ij^U-I J S^^-jil (ill; jp t*lc 

A.JtS ' I y^j L* Ai 4./» ./I-**'. * ylgtw* ti| ^*kl^ A^w oA * yt Jp SI yJl A*A«X>* 

^*bJI £JLpVI ^ *- j>* U® Sl yJl <Js'A*i Ob' j5kU0IaIJL *JIj c AxJbie 
. «L£l l*&b, Jl SI y!l AJLk aJ^I ^ Jp t^ill 

34p Jp. t£ y^ SI yjl aJLS>- <JUL| (jl Jj^v.^ 1^/1 j^*^l ^*^jl 4x! j 
4 Sl J-! tJtfUSj p ’will LaJT y sL^ 4 (Organelles) OLyjp 

4 A*iipL (_£ y"Vl OLyajJl <_a 1 *J Uf" 4 j* A’bik yi y 

i> Ua ^ll j~*3j i .v1»La*JI Jj Si yJl J (DNA) cSjy^ 4^- 

-u^. ei (DNA) c&yjl ^U-l.aSoj 4 WV l/M t y- 

A^I 4 j AjU-l el y Ay> t$ J y* yi ;f:ilJL A*^i ydU k>- J^i OL^aJI 

. Sl yll 

aJJ -1 » ^wtfi iyp yk t)i si yji A^yk aJl>- ^si yi J 4>* y Vj 

J yip ^ yji oukji jp yl i^t Jo: 4 « Aj>-i yi 

•Ajpy J c^i t ■ yy*i y »J>^k>-ij J L^U-i ^lyj 4 L^U*i 

♦ 

si yii Ayy>» . U^U-I oLyxp ^i j> .l^j '.4 s^^yi cul^ji 

: C'VJSJ.) 
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( ■w j£s) 



cJ 0} ^ je^lj — c£ ^ 

' . ajui 

m * 

• a* J ^rjiJ 4 . <yj^l *U«J1 — X 

. 4*jL]l <UjLJI L^l^-1 J J 4 •£> jly4>Jl 4 ^JtjlJl — 1 . 

o* J* } ( <^UJf LM>- J ) oUJW>LH _ o 

• i 

. oUJW>Uf 

• ♦ 

■'CJip iiUaH uj^l) £“\jA , jA ) t >ZS^t yii ^ ^y\S — *\ 

. WW 




. IAI oljr ^P J < ^a»Ai)l — - V 

« 

. 4jj^^) 1 ^U«>-Vl jt ; Cj\aj»a j_^jLJI — A 
*tol j^iaj <,£4)1 (_ij*il jlpL-l <— iljsil i Cj\Ay*jjC ~ Jl — ^ 

. hj£\ OUL3VI 

. ^Jp 1 V - J ^ * 

• ( <J?J^ f'~^’ J* ) ^ ^ \ 

(Nucleus) SljJ! — \ Y 
(Nucleolus) Ajjill — 

‘ IjLwXdJ ^^Jlt Olwaj^l o JLft <J jL’Xaj 

J?) J t£ jJbM jl4^d — ^ 

<£ p^-l puJMj i jU>- ub l^t tojiJ AjUl b^bM 

(£p^-l p4^-l J ( L* 4>- <^i 0 jA 4 »lv^ ^b*** ^\P 4_ »«5^J 

(micro fibrils) ObLJ <Lil ^Ji OlJtlJi <J 

. 0 yo } aJjI£ :>L*j Jp (j jJ- £.,>>1*1 3:>U 4*tM#<kAA*4 

y _ JA y» if HI - fcyU UUJ J jUU D 

(pi l#* 4 (Middle lamella) (( — pygl l )) ^JL k 

ilpl tlr* ® JT p* C SjjU*lU <ju U iJ 

^a*- j)l A^ivail J{ ic* J 4 ^ j*«iplil j <u4s£ji 

<Lkr J (Primary wall) l*f)4Sjl 1 jl-Uj- Vjl &4p- <LU^I ^yj3 
dj £\*a )jv l* A^Jt" 4* t ^h-A jll Jj jt iily?) 

(pi (cellulose) j pJ^-ii SiL* y t^L*! jjSoj cOlIj j£L« 4?~l j 

(Hemiccllulose) . jp-La^l-Ji* (£^^>-1 al .-Jai^- 



<> (Secondary wall) \f***> m l* ^ Oj5co. oVl>- iita jT V| 

jl-bM \-S'juj i (J 4JJ-I j£ J.gTl JUi; dili J 

til^l- JaJb^r J^LJLJI l^iU b & J OU*i> k^»^J ^ Silp ^ _jJli)l 

•■•: 4^ ts yj *1 . y 
♦ 

: aJIjUj| jjjToiU y>j < (Lignin) Ov^' — ' ' 

• -••••- 

i'PyJc^y AJJOoil* jAjc (Subeiin) ~~ V 

. S-ac* 1 3il» jAj i (Cutin) — ^* 

OLijj j* if ja Jijlijll j dlUif <_-** jU J 

^jp — *"f l»^U-l l JaJcjj t 

SiU c S^U - yjl OttUl *1^ S^jlCl ^k-^1 

. «U 3*U~» j*p 4-ac' 

9 (jp* *' 3 oI>-Uv>a L%U <*JW j4^1j y j 


j£ iJLij i_j .Aj‘ ^ ^ill 0 c ( *VA jSvi ) J jA IT (Pits). 
CtijSj) 



^wb. — *> ' 4 a*»j 

Jl Jajl ♦ II 


ypcfri ‘ (►l-i>w»l jj -4w J*sbp f j 

t ji^i-l j > 1 ! Lj. ol jJI 4JU 

. V^' j CPits)^ 1 ^” \f 


( PJasmodesmata ) 

J^-JI i>. U J*j 

* \ • ’ '• •' - 

• • ? 

c$ ( Protoplasts ) 

•'■■' "• r v . 

ijjl >r.*l I btA— i-l 

<■ ( M jSL-t ) 

■ Jau I j J\ oifc r OpLJ j 

Jl&ljp 




15UII ^ gj-U J^Tj 




( ^ «J&) 4 b>tt ^ >1 y.1 

«* 

. . .. .. 4*£pVI/»a JsjI « Jl (1) j£c7 « 

(Plasmalemma) ap>*j1£1 

4*/» j!>bj4>Vl 4$> jJl * - *.c.t j 

. L. (Endoplasmic reticulum) 

4 ^* y oljJlAJLib'-b^A^l^j 

l$— jl£v« Ji ^ 

Ol* jJb4)lj ^ 

aS" j£- Uj aJJ-I^kJu — JUUJ*^ ^Jp 
(S lime movement), 4*»V ji' 

.A>! V), < U|j aJsU^ it y* Ijl* <_^UJu 0. 

aJI«U b^U- 1 J {y e- ~S* J j £ I b^U-f o 4 a (j 

o 4 jWi J ei*; is" <3ij 4 as"^>c 11 

^»1 e-~S"l^ll o4a jJp L O'iJp'j* A ^ a i^ Xm T^^J 

S-ilc ^xjjVl jl^-1 I 4 a J*b£j . (Microtubules) (( 4 SJ 4 JI Obud^/I » 
*•11*) b ^*jU-l dili 4 (Granular matrix) A-**Ut 

jt jj-JUt 45 j* _j*Jl jU-1 ^tJsuJIj 4 (Plasmalemma) 

. \jyiti jt AjjU U- 1 ! j Oli 

« • 

J (Plasmalemma) ^j^yi aUaji - * 
aJI y^-\ jaJLJI b^U-l (J (Plasma membranes)^* j^Ut aJLp^/I 4^-jJ 

<>* Jt* (J — <y (jf^' 4 J* 

Ajl ^£*J> 4 ^bti y a.^a> «. Lip jAj- — - ol ^jjl A+A*Jl?-J 4*Jl4j aJ^-I 

jl y» ^jaZ*o> N ^ <W»ls£ 4l>tb ji-i 4 -jL*^JI il jli 

vjfJ^UI cii^j . SbcJl — . ublij f i *4nS" <1) j£" l* Silp — (S j*~\ 

Oj^lJ 4 ilijljui'/llj $fU-| jIOjj- 

o2 j>- jil aJ-1 a*U*I oil* ^p jlJl>JJ 
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4 j^l JUaX.v«Ij < j& 4 (.^oUi! (Jj*all 

• » « » 

4 Aj^lyaJb ju»JO ^JUI (_£ jU-l jl-tJLj t ? yk frlwJl <1) 

m 

i£ji V j$3 dMa) j c ^ j Vo a£j c* jjUo V SjUl) Ji J jAj 
4 ( ^ ^ ) •A? - 1 j il) j ^-^1 Uf* aj j Jl 0j4>- <1)V 

^^1 3 ji 5 jA «Jjt JiUJ 3 j» Jjj&IVl ^jhuJJ jSJj 

, A*«j^Ul A*«tpV I Aajj j^JNl (JUjC^L tiilbii J 4 {Jjur^dl 

C-^- Jp-IA)I *>^trA 4 ijcjLb ^jA ti jSv* <^j}Ul ^UJJI j^u 

»Ut*jl J^ti lijj 4 ^>*jU^I ^Ja*JI 4 j ^Jats <aj> If (jSof t)jli Si*** <— * J J* 

<uj O-U — Jj ^cJL 9.1**^ Ja| — j Si jJi aJLJu*- Ij^UxJJ ^J-l (_£j^Ul 

Js'A-Ul ^la-j! «iJ)i J AjliJu 4 OLjW>~ ^ <—} jh*it» J JJ li jt OUliiJ) 

Olju^-I oJift tJifUaj 4 aj »J> j*> ^Ij 4 ^Jjr'il ^IdiW ^*jU“l ^Ja*«Ilj 

<!) j£s j ol;l j'k.ly. £ J* V j^UI AjipVl (^ ji<£ Vj . JJ Tillj 

..« y^°‘' ioL_i; a Oli ^ SiJSjjl d~>- 4 4-Jj 

f 0*J 4 oliiVl ^Ul SJJ-t jlu^- cr^i 4 (Selective permeability) 
iliJb jl jll jj«i*J <-li*i!l 

^jJaX«J V U il jit ^a iJlifc j 4 T*w Jil J-UJT >.T il aa Xkj |^j 4 
4 olji I ^IdiJl ^.ytf > aJJ-I O jJT U-Upj 4 t^^llsVl J# 1 iUJI 

Aj^LtJl 4,^0 jJj 4 A^i-I AmuaVI Jp AX^i-l d«-Lfc "-t>- Jp {£ j**} $ 

^ j>*j bfj 4 j 8 e^yslii J) j^Ul *-Lt> * j) oUoVl 

wllp. If- g ^*jiJI 8 ® jAll> jA>- ,aJI Jl CjItU! ,J 4 ^ J^J! 

. ■ y£ / 1 \ iSy J (3 l^w» j 

^ji-i.^j^Ul fiiiJI Si j£il ~,Ol-UJ!lj pwjjJl ^Uaxil AXj jia 
^ - • • ' 

‘\y^Sj ; 4 oLJI jj-Ji J jjliJ; tT 1 , CaIjUJI 

• - • % 

■'AjLft’Vl, -^y S^L -1 C>U>-j ^4 SJj^il IfTlSj OtuJjjJt 

• • 

S-t j>* OU>-j ^ Ol-LiJJI l*t 4 . (Amino acids) 



J* J o jp (Fatty acids) a..., 4*> jjl 

• * i 

J ) A;_j-i*)l CAUll <J j47 *1 ll <J Juj-U) aLI* 

• ( ^V'j by>*^\j 

A**j^Ul A-ip^l J Ai-I^lil j A-JLJj j-Jl Cj&jI-I t_j>**^7 ijs> Jj>0’ J 

jVwJ^jll-! ^|p AjJjjy.il (ijliijl-l jj 4 tx>M> 

ifrLiJjl j-Uj j . Ja**' ^_5 -LaD! Oli; J** aJLU <ji _) *l-*«*Jd 
<1)1 ^jCju)a ) i)(Oj (jvJaixS^ — aJ^JI <L*JUl tijlpiiaili ^ — 

mm m » • 

Wt ^ Y® (l^jLi^)l ^iLJaJl tile* 1 . tjjjlj Ip! 

j£ll e - liill tile- (l)t 4 ^ J JW f I r * UjUJ ^57 J!)l A#l J! AA.k)l tile- 

c_ - >S^ ^1 11 a ^** 4 ? y> j i A* 

4 (_2_J ^^1 A^U * jj I Aii»ll>l yutf>slJ! 4_5 jJaj aJ^^«o (^j^;l| 

*li*)l )) ^w-l Lii^ r l <~~£' j J-* jijkll l*U (J* jJJaj tiJJ-Dj 
OUilaJt d jfc — l5~ — j! ^,)a)i U* J j 4 (Unit membrane) 

Aj5~I (_*! *Aj j 4 Aji-IaaI ^jl AaJ ^J I (JjStt l)IaAa^^\1! 

* " *," ' < * 

3 c£' — ^rj'ekH aj-LuM Olijl-I <ir* (Hydrophilic) *LJI 

U 4 (Hydrophobic) aUJ aa» jl^Jl (-1*1 a^J I^aj — A; aU< 2 £» j 

* ' . . i, ; *. 

aJ 1{1xj£ j A-LlT*^ (1) j^j <l)j# lilj 4 ]eu » jJl (— J yP CjISjJ^-I 

. A*>ck*tf 'zki ^P 

A— -U“Vl AjjJj*JI Sill! y> (Cytopiasm) 4*> 

a£j41-! ;, LbH-l >\ j 'j 4 tiLtl 

AAJj AAjla ^P AxSUl AJLjJI L5U.I J^"J 4 All-! <^(u j)*- 

aJI-! ji ^ frliii! aa^^<» 

^ J*>L A^- j jl 5>-j> i- _jl A^rU 'S^i 

Ai •Ap-y j t 'f m \ * j /AO. tl/u U Aji ►lU a!**J jjj •(■ a11*I 

b Ajl-I aJ1-I 4 Z^afiri lj)j , Aj Oj**} Olito jy 



Ho - 


0 ^ J^-ta j >“ j OLxjt Oj^-j £**~i ^ 4 j^Vl 

*&» V* y+£ (Groundplasm) fl ^ jMJl )) •— * y> oilc 

|( w wJt) J* ^ LS* — iJtpVl jl^>“ i <— , La^*I aJLo 

C l^i?-lAj il^il ^Jp l^" i JjJsll* (_i| ^ j^Aj ^J**'*^ A(***L*Vl Silil 
aJUj^ j ^ Aiim* d jLi S4 aL!L* jL>-^/l ( j*a*j jj ^£c_j 

f ■V^ 1 ' ^Z- 1 aiA <> J^.J 4 U-J UU J^-b ol Ijil.^ 

. (Cyclosis) « o’l jjJll ^ /J-l » ^1 Ij^U- 1 J>-b 


JJ — J — iajjjl oIaJVI { jP^ c£o! 4ij 

I^iaJ a» TjL>-t me j • bu*j AaI*^ bLwi> o j^>*j J 
(3 4>- j t 5 j*iL* (_£ *-LiJ»Jl 

j^aj OLuxi'Vl «4 a Aj^Us» db* JSj t aJJ-1 t£ y - 1 £v»1 j* 

AiltC 4 aj Ij-lj 4 jlwl) A~*-P4‘ <ijaj li cM (Jl c^Ljl 

4>*jj c?4M <tX*\£ (Microskeleton) (( Jjb j£-** ® 

Oli 0 4i ArtJ-lJI A4 LaJVI «4p jl j j j>^\ y> jjhj . aj 
J l Awip^fl i) ^?oj aaI^Ij jim!l 

• f \rjr^ J?' 

(j T*su^ j4r^i I (Endoplasmic reticulum) 4^ j^joiy aOJI 
A^*j^j A*«P^ 4*P — 

a*« j% A^miJl ^1 I^Ip jJLkjj c A^wliX * j aL/?.~w« 0 j^Lj c AdJbai 
aSw^JI j^Uajj . ( *\A J IV iJI ^ Am* ) 

t l^xdAo a!^:1 I Aaa^^I ®4a c^AvA* ^Jp 

jt_j> ! ±m«j ALi>* Awip^fl o<Ap ^Ja*»Jl ^P 

o4 — P .4>*jJj| t . (Ribosomes) « » ^1 1^«1 p jiiaj ^yu 

|^P lliL > - L»JL» 4 .(' <<L£iiJi ^wja^* ^p OLxJ-1 

A**j^)j4^^!l 4^_*iJl » ^vxlj - a^-wmII a<Xa (J*'* {j ( ^JauJI 



tjbi- t/’ll iSwJJl pljjft fjtOM (J il) j£w ^Ja-Jl il)t VI i {( S4*?*sU 

^ C ^J^a-mJI £\**J4 pl^^*^l S4A ^*4 C-Aa ^ ^ LnJIaA**^*! £jA 

jj j . (RNA) J'cr^*^ J CfjjjJ* V 4 ^ 4 ?i J' < “' , ^~' 

• • 

15" (Lipoproteins) OI^jj j ^ 4w*J% j4jVi <^LjJl <Jt.pt 

. aJ«pI UI4p U j U J «!)liij _jA 

J>-b — oj^lJl 4jti-^fl 4j j£j t^JUl — ,^-JtJl JSL-AI -W j 
*U*il XJUCl jUJL-jUl ^jU^I pUUJI ^ U-l L^l 

jp SjjUsI L^U^I Jl XS ajM iittjS' J^l j i l$W:> jiu-il 
Ol Jfrj ^4 4*4 j^>lj j 4 iVl ^Ss-J j l L~S " jj J . 4 ^ 4 jHJI Jajljjll tJiji* 
^4 <j- jl jia)l j4*jj 1 aJLv^ OLa*jJI J4J ^kUdl floss' ^UTl jt 

s4A jt .b f juj ( sl^lll c-3^p ^j4 4l» Li i_j 4**j^Li_j4jVI. 4^ i< Jail 

Jl 4ic j J t Lt)U-l J>-b ^1 jJJ JJt» jl^>* 44 J 3 J 4^wJtJI 
<• 

, 4>-l j!l ^vmjJI J ojjbdii L^J-I <ju JiJl 

I 4 p 4 j>l il»UJl£jl ^ Ij^>* j 4 * 4 j% jJUVI 4 ^w«sJl Jjp’jfij 
(j ^4)1 Cj\jJ?j 1 *_JU«Ja$lj iijjll yni^-l cJUxiallj L^u^Ljl 
j*\») t iSjy f’Sitf' I^aUj s^ 4^ si ji fLi^/l s4a ti “^*. y V j t 01 jJ-l 

y ' 

4j'I j 4*4j^jj4JVl 4^_JtJl ^4 pJ^“ jA Uj (£j_jlll *l£4Jl <jt 

. SljlHj 414 4istf ^lt 

: mij!!«i<i) 

JiJjj ( 4 JLJI li^Ur^ t ytOl (V* J^-i) V^“* J jrtf 

• m 

tiJlljJ 4 >bJuj 4 ULI <y* ’/.\ * *Ji T jj£ T>- i o4* 

S LsJ <_Ay2-j *l£Ju S ^> 05 ]! Jslj-J C jl4^-l jl jf~ si ^Jlj' \*^.f»‘.t 

s 4 . — !* i^u U J-yajJl jJp t (Tonoplast) £^*%y y&\ j 

((■plijJI S 4 ?-j 1.JJ4II J 4 Jtj j 4 ^ jj 4 U y S^uJl 

4-At^ 4i$>J J C 4 j»J!^UI ,4*i»pVl ,^P U^4^Jl- 4- * . p P 4 ^^ 4 J?**. 



- ItY- 



J JJ Jj 0) v^ - 

).»•:< wlxs— }4jll 

J«-*j jj • 

t.jU* i^t J j (v) i : lil ' 
' (j"‘j* u*) 4*. — l ^ 


( V* J£i) 1 4 ^^ ^4)1 i ya!i i aJ~\ £~>- J* l^ 

4ikJJ J W 4 JI 4^1 *U*1! IJU J* J 

O.x'^A* «~*L j . 4 . 

Tjji ^j^Ul *1.-1 i^llj ^ j 

1 yill Utt JiU>IJ t-u 

b!>U*l ^UaX*! J CjI ^>* iJl li~ 

*111 ^1*94*1 (Jjcoliil jjJUl <J 

4 U j 3^ jii! li^U-l *Ult 

(_pl a* 111 (£ j>-V 1 tJttjll? ^!l (j dl)45‘j 

• '-'M* f^i 

l 5*— i JJU Sji>^]l J>-Uj A*rjij 

0 J>Cj 4 (Cell sap) ftcS ^wa«ll)) 

J* 4£j^» 3 ji-T *111 j* 

»• 

^jUNlj oLj^— jl i-JLill il jll 

ol-UjLJIj , : ygVlj l^s»“t>Ulj ■ - v? *^ 

«4* 4^-^J 4»j 1 41 j jb_$4l) aL li i£ ^ j* dJJ4S"j 4 (Alkaloids) 
aJU 31 ^U^'Vl j . oljjJl^ ^ jSLr J} cPy aJIp Cj\yfJj jl jil 
4 i (£451 ( Anthocyanin ) (( u^V* 1 » ^■^ 4> c5^“' <J 

(£4lf 4s._j 4 jlfcjVl (£ L5T" (£^5^1 _^vnA*31 (£ 

fj***)} U liji oU^LaJ-l jL-.c <J if — Ajv4*U-1 <J1p « <0 

(Tonoplast) i£ i-4^Wl S4Jli ^Jk£ Ua (j*J i 4**^1 *— *a** 

(£^l^-l . jwt*S\ ^\ y*\ & ji J jA 4 A-U-l i\s- ije- JJliJ-l (J 

4aJ?J 5^>«jt!i y (JlP'Vl *?rj a*^a*1-^1 4j4 ^ 

. OLJli <u» Uj *lll D l^* 4 *l4*)l 0 jik. l^jit 4 4s~j$jA 

«• •» • 

I Ot4rt&M>^j ^y» Uj\^j y^a^'l OltUw^Ui — 0 

•• 

[?4j^- ^1 Ol — ^ (Chloroplasts) ^^va^-1 C->l4*I^^Jt 

•v. . ■’.*••' I 



- ItA - 


i lu*. OlkLLx^Ul £l y\ j (Chlorophj'll) jj *<fib*Jl ^Jp a j^l 

^ iCJ — p j <*} I Uli l I jlVl 

*\ jji>- ji- IpL/»1 i£ L— l*|j (Leucoplasts) (( oU**^l|j^Jll » 
t (Chromoplasts) flOb.-Mjj^j^JI)) jl a! JUJ (J * j**j 

(j <^j*iJl j^\ -C^£ yj> j ijlA-l Olwi*Jl j&\ ^ OI-LL/^UIj 
j^i-\ olJjXm^UI ^[^a\ i Xmj c -iJ jJu 3 oIp 0 If-V t aJLJI aJU-I 
. (Photosynthesis) ij jvaJI *I~JI aJ/' J ^U*l U jj^l aJLJLc 1 ! ^ U-b» j 

a--op oU>- ^Cl olJJL-tlli : T e^\ oloJu^Ul Jl&t 

3 4>* jj c Oil Ijhjiai ^viJ IjJjA A^JaLi* ^j£L- iJl 

4_Jl»ekj! ^ySAJ (Jj 4 ( J T V* (J^— ) ^j^J^-'Jl ci * 

*1 j^>- *>X£*£k ^Jp Ujj *^i J— >*j> V (Algae) 

4— (_$ IS"" A -i *■-** Ji 4 a—. ,!>- J5"" ^ 3-1 . >-t j 

jl! J lT jt (Chlamydomonas) 

« * * 

(Mougeotia) Uj^-jAi c-~Ux.k J li~ a>jj<* j\ (Zygnema) 

» I 

(J \S" jl (Ulothrix) <J \S”"'I*il>- 

,y j.^ iJ — p Jp SiJUl aJJ-I ^ Uij . (Spirogyra) 

“ • • 

t^I o* 3 "**- (-5 b^-tP 4 ^j£L_i>'l Aj.*>-Ip c-jUJL->UI 

O A**^- (Jl j>- l^L« JT . jia5 j 4 SJLL-!^L Y * * (Jl jr*~ 

• cjI* j A*iJ I j (juj j£-J>l i>. k 

• f . 

'\. • c • V .... 

c1jI4Ju"^U 1 .! VM J v^- 1 4^* 

r oj4 pI ip J>-b t cb D l^t aJIpjJI OUL-JI J .^^-1 

pIwaJI lU—i Aj^jI^-I AoJa)l j j5\_J j 4 SUJ i>P (Double, membrane.) 

irV-wj-4 outoM j-* u.:y^uJi ij* 

' # h m • 

t(Cristas)iOb-» ^»l *I-»Uii'l aUAjlp 4 b (J 5-t*xw*>Ul 

• • «u ■..-.. T ■*.--■ " ■ , ;, ! " >.' > , • % 

<JLj£ jJ*j j 4 (Stroma) (( )) ^1 ^Jp fjl h j A**\**)J\ Sail I b' 

ujfj 4 ( y\ ) S*U^j aJUsU oIp-Lw^jT* (J j J^JVl - 



m - 



. ; J— /.c-iB IV ^ J ^ *;i jX-U bj - ’ 

* m g. 

J*V ol>-L^ ja SdL^^Ji oU-Ull «wU _)vjf 

V*~*i-* ; (Giana) « VOr* - ' 8 f - ' l^jlk UJS " j j J)l iS'b Jj j&IVl 
oL tj£ij *1 ^i-Li saJu-MJi jjj Lj*VJI *L&I 

<y ( Granum ) o» J** jjSo'j . a* ^ iJ >01 UjUaL- Jl 
c • *** j* (Lamellae) 

2?^ t>* ^ l£\ <■ Jj/Lip ^ V.jAy!* JS” jj^cJ j 

oUi>l J^J t$ J-t libh jl if ■.( ILi^'l o‘b‘ j£»JI w» J 

Intergranal) J- 1 u* ^.1 Jb jlLj L^oaj 

OUtjJVI Jjpiwj SO-L^Ul ( (lamellae 

. £jU*aJI tj 

(Thylakoids) Ol4j^S^ t)LiW iLU> c>Ul JM- U aJ j 

J - > ^ 1 J* ,/ji si i-JlJb LjU^I J 

^L-^/lsi-L-SUl 5iU JiuUj . I *tJI ^Lil! *jbJi Jl! 

JJlj Ot'lji-t ^ £il Jl OUUr - (Stroma) c^-L-Ji ^ j 
OUX-^UI CJ\^ b}j i OUI J-l tj,* ^li 4 JL , a Jl ^JU^ail U 
(_jj^Jl j 4 J~- «-* o^iaJl £)li liiU jlJaJI 

C««x) i jiJl C-»UJ~I j' J<£ i *lii- J Ja*ji Vj b-> jJ-l ^ jl>- 
. ^A-il (J OljJJI ol jJai i *Jt£\ Ol ji <~ r ~£'\ y 






- IT. - 


ij.* «Lll>- ^ (Leucoplasts) jjM A? CjIiAJui^UI 

m 

j I u4ip^ • Lull ^j ^Sw ^p ^ 4^ ^ f* 

‘ (Amyloplasts) (i c>b>t>u^L»l » ^-1 I^-Jp jiiaj Lull Jp « juli 

I*-' yT *L~>- ^ U.) 1^1 _j oU-LoUl ij* 

J^b j jJJl a£4p o 4JL!>UI j J^-Ull *UUll -lie j < aJti^/l ij- j^* 
« « 

c iu4yul OL> ;£4*Jl> J^* y^ < LuUj-U y"yJJ jJ L* Jj^- UT" 

. Obj4j £ y*W (J jll 5jul- yk j 

(Chromoplasts) 4i jUl Ol4*w^Ul 

j\ aJISJ ji jl t-\ 


tpL^I Irfs^ t^uLjW'^Ul Oi\b 

• w ^ • • 

( VY J^-i) 



u-‘ 



(VY JO ) ^ l jajj 
J&jl 4^4 p *\ 0 ; j^s’w* 

t C . J, 

jl jl Lwai jl 

j J&jj i <uL*^ jl 4ili/* 
i A^jijA 4*ip L 4iU;.« 

ObUuVt j* JJj L r 

l jU>-Vl <_$ ^>-14)1) 

jj-kr J « > j-: 'teryi 

J j jb j' VI 1 ,j(d^ O'yLj 

• fW o**: 

' (Mitochondria) Ob j4i jSjS«Ll — \ 

(jvlkxJ iaii* (Mitochondrion) 0 y m jJj y"" y*« aLLT 

JaJ-1 (_jlib- (Chondros) Jailj SiS- ^*£ (Mitos) Jail 

(Cliondriosomes) j>„ j4Jj£ll <.*b Obj4 Jj5yJ;i Cz ,*Jj 

^Jjlf jl i CjLjI.u*>L/I JjA Ia>*>- j**p\ OLvinll o4a j jfsJ j 

L° J >°. .tjv b ^jl jdj .<; Aj^J'Vi aJU bM^ll |»Uu>-t 

(Powerhouses) (ijiM 4 J y v^lk^ ^»l tiLL L^p jiiajj ; jj j£+. * 


t 


(v). (') : J iiyit w'u ; :-lll 

'J j j * j* * U <1 w'1; w.y.«i «iyj' ; ^i.ii 
' 1. ) < (>j) vii) »'y L_j' 



m - 


c OloJL-^Ul JlTtiJji) j l$Ji« t AiUall Juyo { ycj^ l^V t aJL^I J 

ObU-liJ ly 04 ^” t oLLw^UIS"* <LJj*<i!! iiljaj! ^yalC . V 

aL.J — ' O l-t>-| Alt- ( Lf 4 Oli j jk^IVli 1 ^*p ll 

Ijjw yoVl OIL- y ti^ » l_*S^ y uijfc Jl t>^ y «-LUl I o!>U lidlj- 

jllaj Lr 4 (ATP) j-* jid <J) jlij ;j;i]l (Adenosine triphosphate) 

ijy? j A*tWl Jp aJjOJ (( .. A»Usit y~* # ^*1 aJp 

. a>-U~I C-pj> yr ^ aJJ-I ,>la*|j OU-* y 
♦ 

« jdJjS " b ^-1 ULJ ^^2*11 Ua ^Jp jik; : c-jS* / 

J&JI (J a) ji? J££ j 4 iJl jl j ~dt 4 

m u 

4 ^j^byjyJl ti^pjy » OlJ Ai^d 


4 Odjj-U o«Ia ^y ^-tP ^|p S*l >-1 ^11 4 *jIjJI aJlLI \S 

0 jUl AC Up cUl^li j 4 aJ>- (J t“ • * j \ ‘ • jju U jo 

Olxy: Ai y*M Oljw2>u)l O^W» li| *)/| (Jy^ y~**^ y* 

« » « • 

4 aaJ^j a-^U- OLySJ U (j oUjC*- 1 jt Ay* 

t^Lc AiLisj a*-IjJj AyJj aJU-I j yjdi jSyJd jjvi* AijJi-t 


UP 


4 ^ 


— IaIx* 4 ^j^*>i)i 0 y jUj ^S"y*i I _j 

J*-'-* di J 9 ^* d* 4 ti^ if'* 1 U ^-yi - J^J 

( vr >*- ) 




•lull <J 


jt^.j ■* Jj^£jy\ Jt M 







(Ciistae) 1~1 p j ( yf G>LU <1) yjUJ jTyJ.1 cjoyf 

^Ja.Jl) iA^ailil Syju^jl <J*YT MS’" ^Ja*K ^Jp j 

Jjj jU^Q^jM c-Ajyjtli A>-l jil ^J>-I<4]l *-li*l! £*J iwj jl^-1 a-ti*)] 

(_jl, t <i». ) ^}l JsliJJb ^ A^L*»'yi OlU>-^JI eUliijJ-l a ~i/> jutv j 
a^aIsj y*LS»iJl (,$<ult JJLjl 1*1 , o y jSyi I 

(Co-enzymes) yNi l^Uil j£ Aj^pVI^J 02 y - jilOlcyiNl Lfe^%xj 

y* oU^JNl #-U (Catalysts) 5 -IpU.^ ^*S* « ,/>-Vl 

. 1,-M^li; «i»U>-i 

£j jA AmSsj ^JjL* \^Ja .» yi y^liiP yi j ^ jj«U _ ySyull jlu^* yi J 

JtS j ,jCj jJI : yTil* yi *1 £p b jfcjj c <iL»lc J 5 j* 

jj^jj . jjjJl i$ iJS* bjJ Axjjt 

aJLp^I jS» ; (Phospholipid) -CaJ y~* j* °jy0 <J \ jA~a* -LuUI 

Aj.xl^ SuU j j>jSi £ yb\ ^J>-1Uj U >- y * l (jdulil yJlA y* dJJjj 

- » 

i-U> L* j**j^* j ^J L A^y* UULx^- U U >“y (Stroma) «Jl ^*.*J Aili^Jl 

t£j*£ l r ‘ttii4>- U>»jj i U «j lj/»P i_jU>Owx j c y U<>Jl (_J 62 y * ^Ll 

y-iJ-(RNA) e> j >H (j^.U-1 y >Tj(DNA) (£j>) 1 ^bUy* W 
d L ifyJ ^ij JjMl y* J>\ 

■ ^ 4jL*.«<L*l b y jJu ^S y L*JJ ^.♦uJl c-wS"” j3l AjliJu j , jJl 

. aJI j aJIuJI L^U^I y* 

: ^JjJI j c*U — V 

(Microbodies) ^i^u)! j (Lysosomcs) U*j 

SjLp t L jiJ AjLJi b^U-l ci *^* j" ^y* 

t bj J * j® ill^ U yj 6 ji'JZ+M* OjJt^a £j\ c **>- 

(y^yLfih ^yUP y* . Tu>*tijU>- 'b/l OUyw J j 

C AA^ ^A*tX\S J £ ^Lip 

'f J*dJ 4 ^Uc>-Vl J jbl“l JtCiVl yji> Iji <1)1 j) J ; ObjUj ySyui.1 



\rr - 


1^*1 I i*jLt ^>^U i 4a ^m^JJI *liP 

jl~L^-i ^]jl>w c)! Aia-il> y^P OlCj^Vl 0 «-La ^|iaJ t 

lf~~j4; ^yfc fcl>lC^)"Vl «UAj 4 CjU jij 4i>-t-b U )j>£iJ 

m m 

Ol^v* J^U-} Vj dUi <t>j^ ^Jx>o ^ y& 

CjU yM -W viWUlj i OljJlj jl 'j* ^ (J i-~v« icuf l£>k>- 
. (Intracellular) # 4; jl>- — Jp-b # S^>-l illc 

^jt cpIc Jj^/I i — aIi^- ^£p >^j\a y» y>^i\ {j^ .) O* ■) 

■ 

OU Jj’VI o4a (ju j 4 <j jjU~l ujIi ^ U?-l j ^Jp jutlll ^jJaX-J 

c «i«U-l <Jp J ji l£"^ (Ribonuclease) * j\J^j^ya J' » f ji>l 

(Desoxyribonuckase) (( jUS^J y^j^S^jti>% £ 'j\.i (RNA) 

• • 

. (DNA) J* yji 


L-jU^ }£\ SiU jr'^xy (Microbodies) 'to-dl Ul 

4 Jl&^l ^ ^ y • AjU-l Olw«Jl A/liL ) 4 Cj[a y * SiU 'jA 

A-U-l J^-ta ij* (jlp ju \*Xs- C-.-S” jS\ (J Ja>«}b 

Jliit J*i*- Jp J 4 OUjA'I A^ba* j ^ <Jp 4 '- 5 ' -J 

m «• * * 

IjJLp- jlisui 4 Ol^s£ (>• V V*** 1 Jp jib* 

^M»l tjL>-lj (Peroxisomes) « » ^1 UL?-t 

4 OU j\ y* *jy£ l* a-p y (Glyoxysomes) « » 

, (( )) ^<1 J 4j y£\ AA>f>A)l 

(OJeosomes) 


: (Spherosomcs) OU j**j jA>S I — A 

■aJL* 5 ^« j j>- * ijou 0 t tiJi t^>«j aJiJ-I ya>o 4 iP 

^«l l^ip ^IIzj fl-Lft j 4 aJ^-I j** ^ j <^s)l 

^<* 4_-o ■ UVj J 4 Aj j >3l jt 

ilbjsj c U>-lj '*-liP l j^j <• 

^P j{J 4 j (J A^ws>»^ A.U-! ^jA. ^ 4^A 

. J>Ji>udl a^- j ^jp <1)S*I ( jf- iij jAA ^ IjIiJaj <!)^» 



I (Centrosomes) OU y*> j jU«Jl — ^ 
t ijvJL^p} ^jdaci ja (Centro -ome) {y^j aUS* <j^ 

Jj yd *iiUI j c (soma) >^1 j // <_$** (Kcntron) y> 

A,***^* lJ 1,»«/jP ^ ® Aj^ ^ L*^"V l )) 

A^U>- ^y» ^ J»VJ ju<a ^ t^S _/.JJ . Ajj^JI AjApVW A^V^ SaaJ&aj 

< Aj^Ii* A*il (Centriole) 'J^jU«.!i 5;j£" /* 

^zm (J iyAS"” y l^»t Vi £ A*) I ^-^■i ij^i^l (_J CjU j*»_j jO*JI -l >* y U 

oUjI i^~* -^*ryj c aj jJbi-l OUI^mAi V t A>tAp Oii ^aj * AJ^-Ji L jU-1 

. <U^ JT (3 


Vj, (j^viJi ^_y^y. jOJi J C>U y » JjOji ^JaJ Vj 

JJ a ! l.v3*li 4>AA ^ yu C aJpsAI ^Jjull ^L**AiVI a!sJ“ i^>\ j\i\ JCifi’ 

(^jjl (Jjiii jl$>Jd blUil U^IopIj tiiiij i ^l^viVI lelA pUj i |»Iaj ia^li 
iy-* J^" <jy J.) (Chromosomes) Oti^i ^-*cj 

, 1 _^AjIc* 1I obtf- 

^Jp l#w — <jJ j*+p (jO I ^Ja.-' j* J y jw OjXoj 

J» M «i «• 

c «^i-*ia3l e-oliVl ^ jj* Iaj- 1? 4 j JxZ j — AfiS Aj^IJ 

C A *ji J “ i ^ I *\aP aJ L\ j^" i ^ " A ^ ^v***vji 3 J ^ 

^LJjJVi jl>t ^wU^c'l jjWi AjLL; J, (Spindle) Jjiii j > m & i-Uj^j 
Oj^&j i OjLLwJI ^>01 ® c^Vl>- 3 , -^'>* y* } y * <S 

. AC Ll> y (J Jill I 

I (Ribosomes) ~ \ * 

• Aj#* jVUl <«^«pVI <j ji wIjU A* i’!<?Vo_j 

JUa?Vl AC-lPj ^ J jLjJ.uJl (J^i- 5 Oj^*- 4>* jl iSj *’ i 

^^ajlidl 0 j^-i, el<*L* y*y) jJI 0*AA il^pi C Aw*j^Ii_jUjVI A^*iiJl> 

A^wiJlj <JL^d! tlil« y*y> Jh jv>- - c l;V^-i y^"* 

eL»j>- <£ J& Aw«^l OU '^yijftj • Oj-Ij t£” A^ j jl/_j.4JVl 



£c3sa*><t (3 j)l ij^Lij lT 4 (_/wj jdl ci 
iiuiil OUjJ j_/jl *Uj J!)L A^*-lJl 

. iT-i cJftJj'/ J 

iSj^J i fj J^-4^ V* ' J \0 » t>J U CjU y* yl_ J\ jlkJl £-jl S> J 

4 jS> y 3 -*^ /- d * j */•* * ^ >’j/. V'jj y ’/•} * Ji */f * J* 

» 

JiC jjt fj c yL«l>- Sil*J 4 (RNA) 

C-jl* OU y) ^1 (J jAj 4 aJ^LI l^..« **>• JJ If _/TVl 

1 t . ^ t ^ 

jl A*^i ^y 4-«>Ip lS a ^3-1 ^'1 ^,^di *\ij . Ua*»j 

. (Polyribosomes) # yyjy.j *^l*f i) *IU-1 o-U j_$ y*~> 3 • ./Tl 
OlJU^Jl y ^Jl aJ^ -l*ji I (jjj ^4l oU 

■> • • i 

^y oUaJ j jJt j c <c3-l l^l>- (J cIjU^- ^!l i*Ui j I 

AjL/Vijj^J^Vl y aL y& ^J* « .-S^sjl S-lic* Okj*- oir^. 

dJJi Jj AiU^J i aJ^I £ 1 jp*? ^ (j j j&Sj 4 (Amino acids) 

e3 j-iT tijU>- LJI jj U»j ; OlijJ j U] oU 3*^ £r*^“ 
aJU*!' CjIo ii _^ll djt 1^3 4 b!>U-i (ju j ^ll ell*? vj a-*L* 

y*-*\>- y *ij.$ : ajVI y b>U-i y>jp\ jj-ko 

^ ^hrUl j £ j 4.H> 

Adenosine) Oli^ji (J*>Uj (Nucleic acid poiym'rases) 

. 4-L^I L y>\?~)l 1 j (triphosphate 


: ( i^ry jl ) oW ^ 

« AjSv^Sjl ») Ji J-\ Ut>/s^ j -- (Dictyosonv s) CjUy^yS'j.W 

« i) ^ y y i ' aJ^ y y ■ 

^Ip 4iv» j y J jl dir jiWi J,) A/W (Golgi be dies) 

jfria** ^lia -Uj 4 ioUU *WJ>i d'* A^s-^' JJ < VA^A 

jC <ji (3i *Aa> aLjJs 0 jJl 1 ij^T J^>- ^ ^ 

A^Ail^j } y - 1 y- ^liill a )^,-1 j u^LUTi 



~ m- 

OIS" ' jJ^Jl c-jSjtll 

^Jbf I •£“ p <J jl 4 #u ^ • o!4ib ol^^-l b^U-l ^Jp t^al* 

1«».U U* ^| yl ^y J Jp ^y* ^ j+t jpS " -ill <_a 1 Lj , OllLl'l bt>U- (J 
Oli !j j£y jj ^£vy Ox b* jk* £j' jx < • yX*~A 

J * I ^,5^1 «*U j jf&j . Ajj^al' J*\£\ <JJJ t£- U (J ^ibj 

I. .*.£ .1 j£j j i 4«*J^bj*UVI <C^***Jl Oipb <*xi *-L»Lm j a # yZ 
I jP* jo j 4 i»*_)^b_j»XjVl iSvO»Jl 4*«pb aI^/3’a Oilp L* ^>> ySS" <-k1l 

<1 ^\ ^iVl Ox jll yiJI 0 ^ t$” i 0 Wv? !u 0^ j' Ox ^ *bi«JI 

4i»rkUll { jfl\ jfc\ «JU i«tP y j~£* * ^ 0 J&iJ i 

<j**. ti 0iv~* til UaOp ^ 0^®-> 4 V^J Ox ^ £j'jX 

• jV" j • j ^ Ox til '-^ £M cMi 5iU -J 4 4_JU%laJl 

. bj 

JlvaiVl {J 4>-t (Vesicles) *^sb»# *ls_^l *>«iaUil y \ _^Vl j 

dll jJ j 4 ^jt^jjXJl til t$*^J — JijScJl 4 aj — Ol« { y- 

i (Vesicular structures) i-^-Uiil Ol« y yz £ ull Os yj 

l^*_* » ja»* ^P Olpllai t3 psOJl aJ^\a yVl j*bJj 

^UU yJ c-mS^I Up_j c yill Lpda,* TjliJul ^5^1 oIpUuJI 

• i}x~* >yrj d ( •*!' j' ) tl-Uj 

£;*•>* ti '- , ^ 4 ^ -tJl -)&r y : OUlOl (j OU y > jjiUi i yj-j 

jjd^\ t-JUJall iwU- |(i t eJbOaJlj Ob jljOlj <jIp_jII OljLJl 
4 Ob jkall fj tilU^ Ui tb 4>- lT 4 5ljJ| Ofljj 5jjll 

4— JUdaJlj ) <i^Vl OUUJ 4 b jv^JI (j bo yj Ojui |1 J 

ti \ci< t Ol* yy £ -Alt oJtfc jy-j (_lj jJca ( 4Sjjil yi £- 1 

t^ij^-jjl Jbl j3l ^>-M« jj»u bf 4 •*>•_£ <L5j5>> Ob'Ul 

4 ol;UI ^y y>-^fl jl jUl ti vJ^M 1 Xr^^llj oUy-^-sS^jJI 
Ajikplj #1 ^Ji «-Hp j 0*jVjj<-bVI iyj^Ul ‘'^^p'Vl 



irv - 


Tus»-lj fjl^* ••i* O tfZjj t ( Vt ) £*>\* y y£ >\ jl 

. Aj ^Vl i*Jl«-b OtJl^il j J 4) i y j V 

( V( JO ) 



• i.li\ j i.# j^Ul LiiVl J f )**y.:£'ji\ 

!jA £j\Ay*y £ .ill Ayp\ 0^£l7 .J OU ^*4 > jjSjJl 

spUJjjJl <v\ Oj£j j* ^ J ‘ (Lipoproteins) 

OlpULill U! ; CjIc jiNl (J o j*jtt jC.-C j ( <j jLJUCjlJ^j CjI^LaJ j£+>ij/i\ j 

m ■ • 

Jp OlJLJl (J iS jp>- j i j J p 

. OUtJl jj j* J j^-SJl OUjUP jl ^1«> ^ AP- y» C>l7l 3»wl y % & 

ole % jjS Jl ol* y a)l j&Pi I Jaj : oU y y£Sfr j 

J) — Ipj^j ^H^l ^ J$\ — il^ll JJfc Jp ya’Jj OJi 

<yj • J* <j* J** jt J*!* 'r* c^Lt 4 

^3lyX« Jtc 0 j£sJ jt cJ^O T J*9"l Op- ^>1 ^1 Vl 

*« * ^\j £jA 6 dtot#*A^* A^i*pl ;**• b j jl I J^p) 4*l^*l (j 

IJLfc <u*^ j Jmj If j c 5>JaL»ll ( y\ I j LjISJJI OlpljLiJI £D*i£” 
Aji»pt 3 Cj>\a y jJl jjy < j-J jJI 01 _/v*Vl <j^l ^>*^1 

ajj$\ ot *fjjar jiij. jj •< uui l%l;i f u»i *utf sa^ 

Ol* jJi lfj*i>l Olpldi ^l>cJI JJ l^> 2 o4J>! 


ITA - 


iJ b,OU“ J <ul« yM y^S" 4^1 i4p j 

. J*tii)l *4* 'jVUO J ^tii o-l«JI l-U 01 VI t oil, 54 a Jj 

f Ol.« j* - Jl 01 jAj ; ^jjU* ^>-1 i)L> j 

il^j, _^Vl 1-4® _)J*l l£^ 4 ,jl4i*l . .il *-1 Is 4.A.S* y 

U’ytij o-^ A*JU) \.„*S" \ y 03y>* yA ^jjb^-l 

, 1 JI 4 IL 1 4*i^"l *L*«P y£- «— »4fc yA J 4 1 — *L* y ••> y*^ *\Jl 

I (Nucleus) dl j — J' — ) Y 

(Eucaryotic plants) 5ljlll ^ A ^ i> ~ OtfLJL 4 J-I L>U-l S 

j J& yA**, 4 ( *\Y til ^"j' 1 ) OLsAaII 4>-lS^ 5!jJl J&y y 

01 ci IfcjJT cJl^S"*! 41 p l^-l y -lies 1 j^^-I, y* 

|CiLl t0* *— ->1>-I 5l ^i)l 4 oLil (_j i-JL^ijl ^-x»l)Vl 

L>U j ^ilOTj . jlrffl J y t £d\ iiJbU LSUiVl l>Cl J 

Tt^vaJ 4* j 4 yi^l t <C~J,I ls*}U--l (J l,«l 4 ^LJbVl 

. jl-l^-ij AjjL,<3a!I 5 0^ aI***^ 4 iili -Up 

m 

•*■•• • . ♦. ■•■•’* 

54-j>* j L*>U-I 0 j5v" : isJKA 51 yh I iXfj 

Jp l^,« yat uil ^ jXjt -I* 4 Ulp^Jl Oil lull aJIp J 5l jJI 

<-p^Jl u-xsUVMj (Latex colls) a*p_£JI ^t>U~l < Jl« 4 jS~\ j\Cj^y 
4 >- yj aJIp jJI yp OllLill jj 1,1 4 OlJlujl yAM' (J (Latex tubes) 

4 51 y y* jf\ Jp UliVU- j, U>- jr j; ^ Jl OUl j ^ ^Jl 
U^<Aj (Vauchcria) (( \) m j^>y^\ )) ^Ji, i^JU«k]l ; cJ Jl^-I jA U” 

-t >- jj v (Siphonales) V J tii L j^ J " J-* 

OLujJI ^a.^j y lT A*,)Vw^3a^ aJL^ J Ajt^Vl -t V» J4 p 

,.aJ / yiOUl^i y^- Ua.«Vi Jj ^ 41 -* /* J** (Slime moulds) 4**5Ul 

Ujl^l j L^U-'i . 3 > 51 Jl y,\J3 :. 5l>Ji 

l»^A-l <_*■ ^.'Aj 4 Aj • 51j4>- \jVU“I iJ- .Oj^vS* 



m - 


£ 

(_3 i*l £" jlui-lj 5 jy A>*]ai<L« Ol ji £u«ll 

. ol ^Jl Jj*£ »Ui Ij^>- 

aIi-A^-I b*MJ-l Aj^i'VI jlJaOi f- ji jZ I 51 y^ 

6 jfj £\ Jl (J ^ V? 1 y J 0 j A r ^ * * U” L* 

•> ■» 

.4 I aI>*>-I <*pks£ ,*SI^Jl (Jj i 1jjj£** 

\ '<— 0 

t ^ ^ry ]a.,MyA .Jif U*} IaJT Sj^uil 

^l^wJ I . u^L.* a?*iV Sl^J ^1« i*l>vyaj! a*JL ii jjl *iJJi Ailys^/b 
\ * * ♦ j 0 » » ju U (J-fiaJ ^pl — j^jJl OUjIp cjIjLiI) ^ jAj — 
Ajjjt t£ j>-l a*s»-1! ^* <A?r y j i .Si ^ ju»Jl \^±jj ^j£j: j c bjJ*** 

• m m 

^Jl 4 (Fungi) Ob^laflli Aj^‘ 15^ ^*val! a** Ux* l^*U»>-l -jj^J 
. oUj o ^ip j -U»l j j j <ju U ^j! _/J 

aJ^-1 ajlII Ajl^-i jS" I 5 1 ^Jl j ! tfl^sJl CmT y 

SA?-lj ju ^j' j«. — ^U^'i ^.« i~ip Jp Si y)| ^ y£j c aJ-I 

4 (Nucleolus) *{yh ^r , '!,L r > SO^Ij JT Jp jlk; — j £ I jl i>^l ^1 
ja .. Jpl ,U jU^sil J*W« jt I oil* ^ UjjjX 

<LIJ>- U'jU-l- (_J — .aJJ-I SI y -UU^j . . l^li SI ^Jl jL*&] 
(Nuclear « l? jj~I <J^*>UJI )) l« ; W jU_j£w — Sljill 

((.• a>.j ja 31 <— ■* ySll. Sj^ ^4? <— #’>U]I '-I* (J <Ai? y j 4. cnvtJOp?) 

c aJ ^Pidl j ^ j^.^,Jl £ Ji.USl. v ^yj. (Nuclear pokes') 

i£&A 1 f&j sL»\>£3 — ,l^.^l ja ,Ju,\r — t — j jSiJi C-iilj 

( £j{j>. y t i \ j\ ) C-»U._^^.*j^>v!l jl \ jc*\ <jw ij .i 
Jl.*XU<*V k -** O^A ^ J JJ ‘*4J 4 A/ jji)l t_A jSiJl aJU< 2£* j 

jjA rji£ & *>-&*.* C-^-vJ Ajjj^Jl o.l>j.:,= aJaj^IVI jAl^l 

Jy^' Silp c ‘S'y^ CaNU- ^ A>-^i/» j-vj oJlS"* 

,; ■Jfrf-b t>LU j jJ J^ill Ajl ^aj i~S\y V^ J^* 



- U. - 

iltlllj jULaJVI- S_^u^!l ^(^.Jl ^4P i^uf'l-jiH 'a4A 

JJj A <-3 ^*A*S)t H+lij (jTi J* drjj^^ 01 t ilyjl *-L«P ^\A 

■• «'>*' Jij <j* 

^ jOl j!U«Jl J&i'ta a! jJJ ^^-jU-l *li*idl ^ JJiju '-■ , tai4i*l 4 >* y j 

xy m ^& ^ 4**j^lj4j^l (JUatI ^p I 4a 0^ j-\*)j 

i£o»ll ^j i*il ^jl c->IpI I ijv JUjVI ^ pL£aJi i*ifc olilui^l 

• " ; * • ' • A, 

^^Wl 4 ^»-L 1 p ^jv ^_£4llj aijlll Jsu^l £j yiJI Cf^.3 ^j^LjUi^'l 
*■ 'y? iillc iS j jjl ^^"jl^-l a-Uttill" jLspI (iili-L u^* * ^ 

4 ~A*>- ail* al jlll ^>-llu 4 9? y } , *L* jSl j4i^/l i^jiJI jl$>* ^ ( jA*&>£a 
\jfrl 6 j**X * A i (Nucleoplasm) « (J j^l fjSM » <j1Uj 

( tpUispl Jjlll el,.?- ^* O’j&'S jC*)!\ jl M} t uU J.A y j 
1a 4£ 'i/j i+A^j aJz U>- C»li j$v«. 1^0* ^ l^S" jij OL^jl 1*1 

. fjf? jt>* ►Lip’ 

i!nL*j 4^> : (Nuclear chromatin) <£)jfi Ofojjto 

j 4 f 0 _jiil ^««jL-I 8 j> LnL*Jj^ clj^~l ^allj $. Si ^lll 

^ 01 jl ^ iJllAj . ^Uau^Vl tj***; tffii J~wjjc ^lj jJI ailll alj^JI ^ 

(Reticulate chromatin) j*j < (.^tfUjjj&l 

. - _ rn m X 

<■ (Areticulate chromatin) u^l* j J™ I ^-L jt- Vl <J* 

Oj& V ^1 c£l — (Resting nucleus) Sl^UJl ol^Jl (J uwUj ^Jl ^, 4 ^ j 
<■ (Reticulate) ^*L 4>41p cjw»^ j ^ — ^L-i! aIL>- <J 

oIjU 4>Cj V l^ju i oljLil (j JU-I j* \S~ 

i£~ii a I jlll (J (Triticum Vulgare) <4jIJ 1 (jj>-\ 

^4^d>- fi ^Jl i)l^-l e4— A OnJUjj^Jl i^JuA yj AjaJsa- 4J4JUj^* 

^jiVl OlUjj^Jl <SLiJl ^ a JaJSt dJliij i (Eu-reticulate) < i-£jtJl 
tjpl — JUll (Jp — (Pisum sativum) <L-^I Ol__J aljj (J iiliS" 
(Rapbanus sativus) >«^Jl Ol— J L^U- (J L*t . l^-L *J<u^ y 



u-jw > ji (iiLlJ j i 4-iuU j £ ^l i\ j ^. Jl j Jij 

. (Areticulate) (( £>?• V » ^jL l^J jr 

OU j,m y j /i\ -uUJ U Jvoil : ( oUL^aH jt ) oli j-j ^£ ll 

4 (Metaphase) ^^Vl jjUl *WI (Chromosomes) 

^y y)£ JS"” 4 j J^* J j 1-tA J 

Js y y^- -Up Tjc* j^La:; (2 chromatids) Jr 4 

JrJu jt ujlJLJi ^1 j\ ykAj J j c (Centromere) yjJ*Ji 

iiUi -IpUj j t OLlwaJt L-#l*aJ ^1 jjVl aJA Jl^il jj J 

c£ j>d L 5 Jl^> ijAvill ^ *Uj t SljJl jt> Jp 

^ • 

„ a _/>-Vl jj^7 ol« jl ^ HjK*j jjjt oL'Ul ^ 

. jLpVI 5 jZ£“} ^L>t»-Vl a^Jt*s» 

AjA«mjLI h^l^-l (_J «A>* tl-A*^** jSsJI (jl j) Nl t>«^»l^j £v«*^l -lij 
V* Ji Ir* £-jj JT cP y -1>-I <■ ^Ijjl J (Somatic cells) 

C C #. M 1 | 

(Maternal) # <yl » c>' Ji Vl (Paternal) (( c£^' )) cJ 

1 • *" . * 

4 J>" tAl (Homologous) J^l* (jui-vail Jj-Aa <j* J^" '^ p y.i 

_jA l^sj-ljijlj 4 ^^JaP *JI jj **^l Olji il)Q.I OUut'tfJ! a-tA -laJj 

Ji <p ji .(Meiosis) Jl^*)/! ^Ui'Vl i£J- c£^' 

OljkJ-l Jjl jA ^IjJ jVl <jV dlbj t (Gametes) ^Liw*Vl 'jijfc 

IZjj J c^Nl \2 y* } J* <J C y tg j 8j 1 _j ^Jl 

^l-»i'j/l A*l & £y dJi -jk ifj ,j£jy>' ijeJb 4 - I^A^j,jJj 

^>>«*iil J,/* JT J i-tP Jl j*£l J| JU)b (j 1 y bf 4 Jl ji^Vl 

iiU^J>l Lt>U-l (J i 5A*il cJ&^oJ Jj — 4^ ^il^ilj ^ — 

. otusa # & ft 

: (Nucleolus) a— i>Jt r \r 

Aft > 

I Jaii *lj>"l jl jj AP y^J~* i\y C^4>d l^i 



i sljlll iilll Jic" ^1 ^ j i 4.1UJI ^ 

t>* y? j j£\ j j>3 4*..]ayail *lja^Vl a-AA y* jl aA>-lj <1)1 ")/j 

jjSsJ l* LHp j i (Nucleoli) ^ d& i <•! J^-Vl ^4 U js- 

a-b-ld ^Ip *>" y OU^Jl <jt 'i/j l Aj j 5 j\k^a bjM 

Silp Ob^Jl (j^J * aU«p-^/Ij Jl^d'Vl jviJI a yS'j ^Lsil 

A?-J ^Jp JUj 4il>- J aJJ-I 0 l*JJLP 

. Ol ^jiJi 44*1 ? j 


uUk> 8 l) al jJI ^4 AijM £v»l ja (_J <oIp Ol^Jl jj&Jj 
ij ^r^U-li V* c (Nucleolus organisers) « AjjJI 

— Iaa-Ip OLa-*! ,£ ) — j ; (RNA) 

j^*4 lN 1a jlai « . ^A-l ^'Ssll ij~A > iS 4>*..wJ'y I 

^ ^ya^U-l <jJs£ t)l 1 jo~l C-jJ -li J ; Ol) j ^£*4 «L.i“~ j 
0! ll^>- *-1 y» • Cplj^lJl V^L* y*y! ^JL ^«il 

. il»Ut jl 


( 51 >il 4A&- b>Ul J iJUjJl olftWl ) 

• *Jj j&l^ll jM\£\ ^l-Aaw*! <U)JS ^_5J, *-d ‘£4 

oiil L^l j - SjjW iufi^l Jj 4 ^S\ ft LS aJI 

< ilN Jap* ^Jp — OU-IJaill l»^U«- (J j 

‘. -^' Wii U'i*^ J* t>*J^ J* 0 ^ 4 ) 2 mJ ^jT _^Jl mA Arid • 
jlSj c (Unit membrane) (t *-ldiJI Su>-j » ^1 5 _/joJtj! a J a ^Jp (jJLL »! j 
Al« < 1)1 ( jA»A^a jj> pli>P ,A)t ^ 4 ^! <J < jiajl ^Jp uJ^W 

« m 

' — ■ »-Iaj ^ J I 1. ijA 4 J J** 

I d j J* *yrj — ^iji^ i AJL>-^ ^«t Lf 

i AjdpVl «ua (_jJl <JfljUijH jS' (_$ (jj\.« 3 J^“Ia 

• # *'ld«3l aJLs- j 8 1-Ut Jl^^l <1) 4 aj,^ 1 >XAf dU^lj 

Aat jlripl ^Jp t‘ 1^5 3 ^ j^ * ** 14 **^' 



ur - 


JaaM » j ^ O j ^pl ij ^JflniJl 4jj^ail -L>- jJl 

. oVU-l J ol‘ 5j 4^aJl aUAj ; ^/vlS^ <ju £il pi 


btf I jl Ja lit* jli 4Jt.c-*>U JLLUpi j \jS pi OLLdl ja J\jj 
«u jl j£*j>\ — li £ i cjl [S' — i !«**>• IpJ Jb jy ^\ j*a\j)l\ ^y* 

j t£ ) *lA*JI ip i*iP*Vl jl^- 
SSs*iJl \Jis - 1 JJJ-iS^ At'SiC- iiL*. C)l l<^”'4 
'ujOi £ yS^J OIjUu-^JJ i&Uil <JLpVI I S' <. y\\ XJtiH lj 


* * # 




\io - 


( j jJI 4j^l ji- cAjyJi 1 ) 

• • 

(Metaplasm) ^j%UJll jf 

<£ jU-1 jwa^Jl ( Vjt ) 

« 


(Vacuole) i jUa*Jl J>-b (Cell sap) <£ jU-’l 4 >- jj 

ww j U . <jx\ £\j # T^r>. 4 a) L it lia j j* jji 

,4JJ-IuAj^’ SljJtj ^ jMjjoJI J^. ij 4 JM^Vl ^ 4) Mi 

Alls/ CjI^j <J aJJ-I 

j* kiyb ** j~>. j *e>iJu 0 c (jl* J ^U*r 


tU^I J^b a; I >il^l y*)l Sir jt ^Sfl £jk-j Mi 4 f jMjj?jjJI 0 
£ < S-b-lj 6y;J J iiie- ! Cj\y>Ji\ £+>*£ j 


(VO j£i) 



uljtoill 4^-* (g)‘ f j^l j!.. 11 J* - '* * ,J * : *) •/*•' if'fi—i ** (y) 

jjy V_^. ii)l< 4 . 1 * (.») 4 ^*.!) J j> Uj 

. Ji-ljH j. til o^“' M-* 


AaJs (J asO UJUiP J 4 4JU-! |*JlaA* ^>- 

l^ly L!>U-I (Jj . ( Vo Jfyji ) jJ^i-'J) ^ jUJU 

; , . * f 

^ ijy U ^jvaJ 4^jM;y j^j Js » ^>* iJl (J j^- 

jlj>*il ^^JaJ.1 ^ jMj^Xj-JIj 3l ^iJl; Jt^l 


J if U ^ i jt-^A itji {J[a J <_£ j)J-\ j^aji$\j 

-U>- ja y * ajJt < (Metabolism) <jl*Wl 

V J i (J {£ _^>-V 3 ^ b’L»-lj 

. TjIj jtf- V y^Vt (jAaJI j l^e; * LiJi>- 

vb>lj! jLJI 1^1* ; <jJ*a y+eui W \^y£ it ^il y u ^jAj 

~ \+*\yl /iCJtT- }\y*J • OlJli*- ja'I j ub _^£)lj 

4-Tjll <Lv4^t OllLi 4 j ^*3 (^*iJl (Inulin) <jv! jj *)} t 

(Malic) tiL>-UJ! ( y>'us>~\£' *jyAt ^U^-' .^aaib j . ^U- 
^J*>- ^Jp b^i ^*j i Lp“M*l j tiJjjb jAaJlj dJULTVl j 

'• (Glycogen) VJbiJl >y?j j&i oL^IjaJI (jj , jJpUJI ^a*\>- 

ObU (J j i (Alkaloids) <I-»U1 j)i ^widl <£y£- ObLJl ^^oaj (jj 

it jit <3 ‘y£ tliljLJl ^a i»Jli» iiljbj . 4JJO it jaj OUaJj^j -l>* y t£ 

j j^-l j c ^ J* Af-Ua^-1 ( j*a»u Aj^- (J i^SvJl 

jla_$l c »i^ . tiDi, ^*pj c c-.^aJI jU«*j cJ*!l jUj 

<J iJli £l~^ -i>-y (Pelargonium) 5>^-l jUjts" 

(Anthocyanin pigments) lj yo c c£^U-t ^waJl 

0 yil jU jVlj j*a & Jl c *1 jt *lijj jl *1 ja>- j 

^j>Ut *-l£*jl p j!>b ^p ^jJb^ ,jr jl^-1 ^^vanJlj 

ObLJIj jL^jj'Vl (j it ^ t)U-l aj -t>* j? j c 

. (Orchids) XiljVlj c (Cactus) jU*li y£ 

«L^t gjl y ( tjb ) 

: - S 

t <S* 0 ji AtJli ill>- AjUJi b^U-1 (J iijll U >* y 

(Glucose) i— J»Jt i ^a iJlj)t j 
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. (Suciose) c-wi2Jl (Fructose) uriai ^Cj 

* * ' 

cdljl j4j^^£s)I j^-Jl cdllldjl (J aJIp <Um«L 

c (Polysaccharide) jSwlJl -Me- y> j (Ini;! in) <>l df^ iSUIl 

<Lyai]l Ol7lJ ^ o (Dahlia) IJI-lJl «4 jLJ AJj-dl did 

m 

... a)La ^|p J ^hSIL ju j i 4*5 ^il 

ijUj‘ c Liil! jk oUUI J o^oil aJIj4j bij^H ^d^ 

J*b 2 ^<1; ^olt > jUb-Vl uT t Jlj^l J JUxil : o ouy 

AjLx;?- JiaJ j c <■ 'Ifaa jv Xf- tJljjVl (J O L uLi^Ul 

J[ JJI e-l^t Jj>dJ J C o jJ> OL^; d) j&Sj • jv** 0 

ifJp CjIjUWIJI J>-b J j>cj £**>■ ; (J) Adli 

. jij^vi uai j- ou> j) d jHi 

«ijip i t)i jo-'yi *Uopi c-a!^“ c? ^ c?^ ja>"Vi Lm>ji 4sj*^Jd 

<Jj ^LaUJICjUjjSj Q»lUJlj OlijJ lS~ c 1 ^>-4^ 

jJl j‘^'v 4 *^lj . Od*^d £6^aJI <**> <_ Jj*J-lj dd'b^d 

c (*\ * ^p 4l* c£d^ oj-iJi t •— * c5dW*^H 

C ‘/.AO i) c Sill I «4 a tij jK» <J^ J* dJ^* *r ‘Jr* (Sy^J 

<y* (Ji j^-Vi liili j . J*i a~J d* c£ (_^iWi uT 

c a~V r U>-V jj£\ £*£■ jdd ( Aj jUi-J jl Sy4i-v« jT ikiva> cdU»- 

^ ^tjsllljl (_5 J'aJIL 4 • ; ) cii t AA^l djUlijJl cS C 

j4^\ C*^ LiJ ^jfi> J . xS j>-^\ djtrUJI J iUJi (ja Jitj 

« 

CU - Ul J j jt l* J M C-4jW"1 cl '4f^*p -\ai ■ — • 

If- id « iy*i /• j^VIj' \y^> V*d^ *^"i i J^ill Ay«fl..j d' 

«• 

O* d^* C$ c S>dU OUi jAi 

** 

JM>- AfiJ-l -^jhL>- ^|p fcl>! ^i» ^1 SiU jll aaJ» ^tc j t ( VV t ^V*\ 
^d*^ ap- ji L -~u* j OldJall AiljT cd^vild V Ai-jw 
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tftbtl JdL LUb 

ApL«J 1 / £ J 4>*ji C? 

. aJIaI* C*UJ» _)oc 

^^JslkJI (j Aj jA LUJi OlLU j 

d ^—11 ^^* 4 ) oA>"lj aI^> 3 ) (J 
jO* 4 (Hilum) 

yya. J! t_j J>\ j i <uJ-l 

dJJilj t «J»>H J] 

, jrtJslitjl ^ A) ^- t jJ I t— ■> Lju^- 1 ^ a y) 

1 S' (Eccentric) ajJ^ /• V l^lj 

. ( vv t 1 : vn > j£a J 

Oli ^j—bllaJI C>Lxj»- 
3k— j cL»Lx*>- L? »~J j 5A»-i j 3 j~*< 

■ _ f 

jl? l^k J^l OLxJ-l aJLfc a!» iiL* jt jS' £ ( I ! V*\ ) 

y^^cSy c ( J t ^ ! vn ) 4*5^11 L# i—9 j* J £ 

. aS" O liLk j! jji A?*S j £ AjS^jl! Aa.k-I (J J^*l £^- , kx*^-l 
iiU-t Oij j£\ jl (jCU*?- j 3*5"* ^ <Ja-*aj OLa~>- tvijt iiliAj 

jj'fyl «Aa .(*—>; Vn ) l*^! CjUJs* ^ a5^ _/JL* a*^-jI>- 

4 J l Lij — <uT ^il i_ AyiJ j 4^S*^1 1 ^ — 


( 1 ) : ^UtlaJt £j\* j* j w%- : «* 

4 J* lJ< 4' i,,.^ (w) 4 

» JU..O J' »< »l ► (0«(E > 

* .I*-*-'*- 


<— J.UJl (j 0 ^^7 aj jJSjJI oIa^-I j|i i i— » _jJ~l j oLUJi jjUj (J l»t 

4l~«ijl ei J 4 4 *a^-I /* (J 3 _^-Jl jl J^aZ i (Concentric) 3 j J 5^ 

U ^»UJl jjAj (J j . SiA£ 3ki* jJ jl JAj *^iJl ( jk*J 3 I 

A^JtU iJUsil lAvJI CjUJs £ AjjiaJ (J jii 3 ^«JI ^>1 ^ii*tj 

y, jli^lj (VV J^) jj'Vl Jj . (VA j£i) -uJ>l 
£ A^Jji-l OUjui-i y» -iAP ^ Ifl* SA^I j j C <S" jA OL^>- 


• t JJ \>A*}' ,^-HLJ' »lil w/'ji 4; y£.< «■*)...* 

Olj- n j ;/>» ou.»)' ji *ui ) \ /-.n ji iuiu^wh j ijji 

. * wj'..** » ^—1' jl J*“" j *Vii j < !>•;!' 


a**J^ OUJ-I G*-La_j t <U*>- AjUj oLu>- O' 0 _/J 

t Ia j »v?' ij^ijj! OlxJaJl 0 juf (j^“ 4 AjU" J 

C 4*1*3-* jl 6 jiX~*A i tp i jVW> CjUJ-U ( VV ) 0jj)i <J 1*1 

OUJaJl j c £yis* <Sj^ ijr** (J 54>-Ij S j~x Oli aU^w t^vlj 

«• • j * 

. A>W> I J _^iP 


( VA JSw ) 



. l^- b w jJl aju>- 

c 0 jlll icup 3-lJU}Uf J>-b 

kwT w-i cjit bj» 


.U,-w j .wh wL;.* Sai^MJb il»l < 


^iajE U>-t ^ Ijj Ul . AjjS^s 






J 4 I L. 6 \jt - 1 ^ <1 ) j£> m b^jX (1)|# 0.iJw>tf^Ul 

(jvjstall a j ~ j c c-iajjJl iilb aL£l <J j^l OUJaJliijf" 

t— o-Ip ( 1 )j£j U.J j ^ 4 <ii \-* 

aWI aj>-I _/Jj ti^r* c j _jill 3X4 p oOJu-MJI J^-b 4>*lj C-J j (J 
... ’ **• . , * ' ‘ ' * + 

j Aaj aLmu)I J bj^i 4 4*S”jA (— « -*La^* j C b^X 

, i.r ^ (_Ja^2J CjLjlJ-I 4 4^jJL« <iipL L^iUo 4l« OljLb 


: -Y 

« 

aIj>-*>U AiJU" 3Jb- (J tll^-t < u^7jjJl iljil <1) j^- 

m . • . % 

aJjSjM CAj£ jA (J l^l IjT^ 4' OIjLJI (J 

r '• • 

4 i-jA C 4 JL< 3 , ii b- l^«U dJb ^P *>Ua» J . 4 *vXi yjl 

lib c-jjjJj c olJLJi jj-LS* 4 c)l j^p-VI aL^pI oLxp- 

• • 

(J S.ilp a j^S" j 4 (A)eurone grains) oj jJ'Vl ujUJ-U 

, ^JLmxII j jtiS" 4 j jJLjJI jjJLJI (_5 a jj*+0 4 £-j ji - 1 jj^£“ 4Joj)i jjoJI 


(V^ ) £j aj*b (J b*»j Lb j*&~a tplia* Lw 3 a» bli 

^ 4 a b!>U-l A^tail lia>-^i Lip i aLya>*i at 

* « ♦ ' 

Aj jbiiP a ^>"b ojAJI ^ yau aIJjT A*a^>" JwT*LSjJj 4 4*i j c^Lxti-l 

4 a^j^wji) ^^JiX 4 --®^Ap «UX*>- J^Ji il^ilj Cp 

* 4» • 

( jm ^ u * (Amorphous) SjjJL> _/P *uib a^U aIs^-IUj j 

4*A l£jj & j a^b U>-tj 4 j&"\ jl 

^ j*iJ JiM' t/* 1 (Crystalloid) (J 

4 OJ j S jU jw^-l 4 (Globoid) <S3^^ 

Jk ^a »1>iX* (Sj ’4*i (_$ ol 

hW " 1 .J “^'j f~*T <y j£\ t»bA.t -b-jij 4 p : -.UHj 

• -^-'j <>• a *.^, 4 ' 


a^UJ -1 0 r~ •— yi)l — aLwJIj 




- \ 0 \ - 


(J Vj ( iAjH JJ»iJl <J If* 4 j*<^1 

(V 4 J&) J^iailiU . £j/l 



<j Jj( JSh o\ ;:t %H a. uf/'j « £j> n •jr*i (s r j* y 
*.J, {\~>-)1 \j (m) ^ 1 -kS\ ^IvU; J (^) 

t^j'j*) (j) Sj^-" 


A b . J l oj»U ^xlt (_£*^>*] 
^ t <_/» ^UaJ 

*j]> ‘ ji^k 

« 

oLaj>- i yrj J*>-% 
L^LjCr j^b iyj 
aJU-> OIju£ 4kl^ 

a • m • 

^•^LAa^-I 1^4 jp+0 ^ 

U < SJjjjty 

• m 

^plOlpi yiJl 

OLx-Al £jky2Jj . Ui]l 


( A* JSvl ) 


jt o j^j aj j jj^/i 


1*^* J C 

•^W L, c^J J >s c *0& 

( A * jCi ) ^fciJi j J 

y 6J&~\ j aJL 1» 4sj* jJ 
a*A-I axIpI Li^U-I 

a 

AxJaJl 3 ji\+A 

. aJ j .. -ify 

(Aleurone layer) 

oSi A* sSS J ‘ C‘ iM 

J<j (J) U*:l« t £jUH c ,-(^) ( * 

, U^INl <i.Ul . ir-i:.. rs-j*)' OjUb^k^JjJ! c^ioJI 

•x*Li. J&j * ( J) **' ! *^ cJ^p lit] I 

< ^ <lVl ji.ui jiu,, . ui y j (ca t^w ' 4 ju>rf 

ill:/ l** 0 . .-i.jt* wU.U 0 . i j jC-i utj j? yr* 

' *;( o*) « ( o 1 > »*4:II.OWf.^ . <>• Map OliJ» AilaJl 



i AjjjJVl AiJaJl 1-1 - £■ A*a>«L ^ jS" I U^l>- 

. tsi)| OU/ *Jtf j 

: (Oils and Fats) 0 jAOJl j Oj* j)l - 1* 

S^jJtUw* Ol jJai aIjs aJ~I AjUdl l>U-l (J J&ry 

OlJLjl ja iiflia illlAj . | j^JI j' ij jU - 1 ^wa^l A*»V 
IA*>Us^Ij 5 OlJ^j IajIx jt 1 >j_j4j 

c OU^vJlj ^jiaaJl OllLJI a4A a]X<1 

. ^JUI J»U.l Jjjjl JA •/ V- t;ul w d jjl 

c 

jb j' Ij^L— >■ (J (Ethereal oils) a jLL> O^; j 
f jm^- 1 l^Jj AaS* j a^Ij >jVl c-w » ^s< c OllLJI 

, aJujw 

. ^jjJi^ji o^urf oi jjk - i 

(jluill J y*c\\ f?j\y AjLJi UtAJ~l (J a*ift j 

( AijUaJl 5j^»ill uP i • tiV y^ jl <^aL» LJij 

£j\jjz^\ ,(. a-U-I ^\ ji ^oaa JktJ ^ Lf jj; J ibjJj 

A*|i-1 \S~ i ^JLU A+~A) ^}UJU . n . "jj J ( ^ ^-Vl 

. l^»a jl a J ^JJJ ■ 2 jP*~A AjuX 

> . ■ ' • 

<_$ t£” c aJ^-^JS^ «U>-1 j c ^ <1) jt U1 Olj^iJJlj 
•*j — * Jj t (t : A\ 'f^jfi.u^iJ (Tamarix) JfVl 

a*A^-I (Sy^ ^ _jl c aa1v*>* a jj£ aj^mH aJI^-I 

Oljji)Jl ■ (. 5-Ip ^Jp a~l>-ljjl 

(Rosette crystals or AjUj jjJI Cj\ j^IJJIj O CjUjsJI a 

m 

u^' jb~* J ajfa^-jll Olj^l l^lt*1 c Druses) 

(Raphides) t^sut ilL-iftj . ( ^ : A) ) Ulj^l j 

( I A) ) aj*«i* iy^lar. a jJy jp j>- J ailp J ^ 



- \o\ - 


c-JWl ^ 4 (Dracaena) l)UL* <J l S' 

. o^>*i jJI -uloJl Ol ji OlJlJ (jv 

t {jlJliJt J j>ed I OLI^" *WI ^ ^*Jl£!l oVl~$""l 

L%M ^Jp^b XJUdlt l^3U^ Jaix^ tiJilulj i jlijUD 3Jbli ji- u*j 

J j>bJI OU^ Ij- Ja Jj J *v?l jllj ^ 3 Silp J&rjij 

. Jijuji 


• Oil 0 

^ _^Jl^!! oil jj J* aJL^ a-JLJI 1>L| ^JpMa L’L>-I 0 j£j 
^11 (Cystolith) 5 jAlliJl «Ja 311*1 ^ 

Ij^Ip- (Ficus elastica) -kUall (jcJl OLL 3 ybll <J 

% m 

( 3 ^- ^ 4 oUl Ioa t3ljjl <J 5 

( p-jKjl Oil ^y* OljjJlJj aJp L«i yu <. aJL^I Jp-b ^Jjjjp 

SjAtP’ ^*w| t I j uS"” l ; i jJLS- \s,.....;‘~ ■ (j Cv £*3yZ> J j&o (JljJ ^ 

p'JI ^ ‘ a*U-I ^\j» Ja** ^[wlj j ( ^ I A ^ JiCi ) tO*Jl 


( A ^ JO ) 

J *. 



4b<«.ijji(OU ji 4i '£t\j j\ J< ii > («-') < jrSl\ cA.i J •> j«> O jjlli( ' ) 

iAltil (jjlM 0^.5 J ^U«i (■») 4 AlJLI JjlaiU jjj*- *li- J ilJkljJ O' Jjll; (^) 

J l^Wl' j4*- J* Oii-U Ji.-y* wb-J^! (*) ‘(f) *! 

gyi &u«.ijjp 


- ^0i - 


j . ^ jl^l j!4^-I kf~\i U— 'ij J\ 'JA fj jlp 
jJjVI { jA^>- <j* Ol jiai ^aj ?iU^L Aj_^- I iiyaj jJ-1 J 

44UU* 4*UaJ j 4 i»U»il ,jdl cjU a* jj J ^LbjjJ 

Ja>- ji liJlii 4 *j ^lk5)i { jO>*^ 4 0 _yj 4*-*^. jlp 

. aI.,. 3 ,, j>i;l) Af j^l 1 ^.^r 1 V*W' 


.* (Alkaloids) CAJl/JUJl-n 

4?- jj l 54iw 4JU ijyOS- iZjIS' jA ^ vIjLJI jli’l 

a/*Ih» il j* j t aJU^ a! 1>- ^ l*|j (£ jj^-1 jwwH (_? 4olj a!U- ^ l«j 

j uUI jUJl j &\ J j . uJaJl <J A**»l>- A-*®! Uj i J jiull <_£ y l^a^j 
ik>* aL^i j (Ranunculaceae) aJLa£!I aL^aIIS"* aJUJI <_§ 

a~*-^-I j (Solanaccae) aI — J l j (Scrophulariaceae) 

Jj>«s!l (4 j 1 — Ju*J a j j ] \j ^Jl jJ iljll o4__a ju*Jj 4 (Uirbelliferae) 

aJL^ IfcjiUa^j A.UI «£jLjljli!l cP o*j ( \ J j4>- ) ^wjj . ^14*)! 

A<,Jall j 

l (Glycosides) — V 

£A \j&Ca t — J>-\ j\ — jjfjk- ^— * * i vL I ^ <!$**’’ jpj 

5iU ^ j . i/^lajJl 4 P UIp ; ^ ^1 ja 

m • i 

S^Uj 4 Jy^lj iS y ^ (Amygdalin) 

c c^LaivaJl J ij^*jll (Salicin) (j'—JUJi 
- *&> Si >J.I w/,- ^uUJ! AUai)l C4JU V Jl! ^>1 
S4^l^ ^i>sSj_y , OllUl! o4-* 4s^ v 

. <£ il yj jjfjk- Ji ^musisiri) i> Jl*Vl f jJ) 

: <( jUl jjJti — A 

J- — tiLp-t ^Au»l jl — <>*^1 (jL* (Late^) £jSJl 

O J Oljl^Uj ^Iw^tj Aj^^-oJ A*l»\rf.j A4jJj^| il j^* 




\oo — 


( y ) 


Ia j <JUI oUIjLaH ) 


JUi j i-*n 


(Atropa belladonna) 


jtjU!l - r « 






(Atropine) 


(Ephedra vulgaris) 


utJ^l 


(Ephedrino) 


— , — - — — — ~r~~ 

crfS 

^ M 

( lOi jIa* ), 

(Quinine) 


ii.Cn oi». 


(Cinchona) 


VjCh oii ji 

(Eryihroxylon coca) 


(Cocaine* 


*cg.r/ 


c?1 (C.H oL 
(Hyoscvftinus spp) 


^ j)>»ja3 li jj I 


(Jut- ..A 
- < 

( Hyoacyamine) v 


' .r:' ~ -|> »k-- >* 

(Strychnine) 


( Sirychnes 
nux,— vomica) 


£>tfl i 


77nr 


(Coffea arabica) 







4_ a!~^ •/} • ^Jl y**) ^l^Ji fl^L* ^jA A j »« * fiA 4 w— ^L pLoj 

(Hevea brazilicnsis) Jsllall uU J aJIp l^^Jj 4 OlJUil L^9t>li>*L 
OlJ . iotll e-U Apllv 3 J A^I-A^w^Ii A>»j>-U 4 Ol~Ub 

(Carica papaya) jl{Ul L»t . j_jll <jljli ^ 0^' <£ 

m • m 

. 4**xi j jii\ -IpL-j •(_£ jit (Papain) ^ 

.CjIjLJI (J 0 ji&A A*t»l>- Aj jl y) Ol yi ji L^>- £yjl j jiSj 

I (Tannins) ^ 

! A^-»>t ^y j&J 4— iJ-lj <_aU)I (J -l ^- y Avijli il ja OLpIi4)1 
Ijji C-Jllj jJj 4 < JUdl ji-l ^ISsH ^Jp 4pl»J 4 *U*P^J 

• ApIo OlpL-a!l yixj ^ 4 P'Lvfl^/lj jjvLJt i} 

JjLplj-iJi JpUS i jU-l Aply 4 jL>-Vl j apLa> j j jUL-I 

4 a£-£ Aj y 3il» <1>I *Akf“ (J J jJf jii £* 

JpUJI ^Jp JaJ_y jL>-Vl j flwj^l apLvs U^U^-I Ut 

. *1 iyA Si l* £-^Ia^ £A 

< ; r 

fr (Organic acids) 4i yA&P jfiltd — \ • 

•3 

c/ 9 ^ jO“j c oiiuji <jvj jliliVl Ajwl j A>^i*Jl 

t, fc & 

A*a y ji AaAy^JlS”' ^^\aI S jy& aJlaX*m A LiJysj*jJ ,y&j ^ j\jjl L? 
OLllI (J jj4j ^ yjj 4 J j>^J! £a Sj>«^» U^J 4 ytO jt 

(Oxalic acid) { y^>- a-L* aI^aI 4 « jX j 

^ i V' ‘ 

(Oxalis) (JlJ ^5 c ^iUl . A , «. y ^Jp -bf « jj 

^IcJl jlc (J (Malic acid) L yu>-j )) (Rumcx) ysU^-fj 

(Tartaric acid) 4 jlx ^y U j»p j A>^iJl 

4 j|fJl ja 5i-Ui» i3 Ay a>"*^(aI U>-l Aiy Jp (^Jllt 
aJU-<J (5*^1 (Citric acid) 4iJL»j.*JJl ( yu^j 4 u-^bp^ft a^pU 1 -^ 

. JUaJ yi\ j j j,*Jll J S y- 



t (Vitamins) OU-aU-ill — M 


ObJLjJi A*Jlp J 4**>L*1 Um J l <L,ly3 ulXi OL^Luill U >* y 
i OuJi? j j (j**i*^ OLt/ - (3*4* *b jj «t*7 j ^ t Awi/tyl 
( T ) Jf-Jj t OL^liilJ A^—aI ^ 11 jilvall ^Ip Asfj^ OULill 4*7 j 

. obLJI (j o j>« jil ololx-iH 


: (Enzymes) ow>yi-u 
y~* ^JS"' i aJ>»1) aJ-I j& ob fj* obrjiVI 4*7 

JW'r 51 *tfj ^ u* u&i t $?■>* Jf.. u* 

iL~>- y* |(i Obrj^l *4 a <JaJb4 \S~ i obcjiVI ajLIJj o}lx>-b 

* V < “- , k <J d^J 0>ULj 7 ^ A*bfj ^Ja7»J U 

4 oU*JI A-U-l d jt ^ o'jtjJNI #4a 

4 >* f 1 * 4 >^. *>• tK f 

l£ 15"" l A4x* j jJI ^Ijil *L; ^Jp ^J«*a 7 Ole^ij ^P 

i* ",...•• 

O^UUJb i^c^l ole jlVl t A : ->i;jl ole^Vl ^ 1 p obj 4 i jT^J .1 

Ole J»yi j\j*l ^Jp Ol» UT £ aJU-I c? A*bJai} o4) ^JU 

. b>U jwlil 1 




6 jLX\ jlaJLb o >J c &0 jlof $dU aJUI b^t ■ \>\J- 

" ,* . *. *' 

Aji*l ^ vL%**^b j7j^l ■ (_aUj jAj (cell wall) 

• • « 

- *&> yudl'b^ir o cJU! li^l J> : tfU. ^IjjT iiUj . UCb - 
aJU-I A4^- (_£jJI ^jjU<-l jlOsLl j .^.jljlsf' L^aUj v.i> Jk; 

. aIJU t-Ayxi A^bv Sib* ^ j 0-«*>by J _/Ji tiUij 

jlj^-1 c£*i^ br|j i jt IA 

«■ m 1 

oJIa O-l^-j t Atbuj Ai^p l yJaaj i IT ; 0**^b yjj^ aj1^»4-I aa*Uj 



{ v ) 

JUl jO-.lt otf.UI j i^jlt oL 


^>*tt jptdt 

, l.ill jO-ol' 

oto*» 

to* o)j4 (jjf Jjl^JIOAj 

i£« kuj! 

v^-A iUu 
« «jp j. • 

yjA*jJtj ^ult . y 

>“|lj 

J_yt)l jiLoJfeoUiJI j 

^ j*JIj 

<t>jJo- iLoii ..^Jii 

*#oi»f oU r *ll \j6*> 

i j 

t^J! ii i /te-ta 

i *’ S, “ / 

CM. 

vC*“H 

(.ojt 

oUiJl J w J«i»t 

t ,j* jl olio-* 



:J\ (_£.> jjjj?- 

■ }tJS * Jfl- j <_rulLi J^J 


' (jy»\lL* 

i ' 


u (>*L' j 

\ • - - 

(CruU) 


■ — 1 ,_n*\u 

T ’ * -• 

( o*y>jzj ) 

*_K * lul 

( 4?~^* J^^JR ) 

*— i 
V • 




















— (Tiirgoi) ~ I ! ty^U tyl«lp _/utxi aj jiJJ 

UJ J\ jj/fl AJ&*1\ at JA jlsJI J,WI s*jSj . jU 4 -l JiUj jlillj 
liaJjJ l*| i -JiUxj (J SjjUdl yu LUu ^Jl 

< Jlaj AaJ j pljsj«t.4iP yP UiUl aIS"” jUi-l 

t—JL— AJI jA dJi)ij — AY — (Pits) jAliU <J* c aJoUw yp 

5 yip «-Ij>-15" ^ yc-ll £-0x5)1 (j yfc)l «»Ia yAJj . b^U~l (J 

jki\ iJLpl l_li yJ ijjjj 4 *£pI Ijjaju ; jlu__^l £e]a— ^ y*~» JfP 

5 jjUcdl (J silp jiJI J,USj t (Pit membranes) 

. i) yik* frlip l^<« £Tjj (J+^l i ^Oliiu (Pit psirs) ijytJ 

. ( AY S jj ■ U>» « ^S-S"* J^* A ii y*^ OIa ji 

Ol yi ; Asuf yfcJI jli S y-S^ Sil» j jl^^l .si j ls|j 

jlfi Aj y*ti- 1 IT C l^>sia r*j aJ^- 1 o iyj*J l* 

« yJ » a3ULI «0a J jk J! ,y»-J _» 4 (At J&- ) c 5 y$3)j 

. 4 p yi* 6 y& Uij : aa*J> 3j>U!I J V 1 y*l 4 (Canal pits) 

\ 

( AY j£i) 



*>.atfW <~) * (Elder) 6U*» -V C u ‘ ^ °> : ***“ V 41 * .; 

( ^ , 0 ) « Wi-« (y) « ^ •*** (^) 4 ; > '*4-Sflu' 

" * < *>*-*-> SJ>> ^ ^ ^ 


j\ yP . oJa** i»-Lw* J| _}l ttlc* (J jf 5.l»J> j'i/l 

)l <J ^S<-o I^Ju ; ijAt jZj ^ C-** ^)l y &~ J ^kJl j ji*i 
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jl4?M 4w J . ^Ja. ji 4p-\**a (J ibi jVl c-A#j* 4tj 

'Ctal* y 34 j 4 s>- OUSCl CJ ^Jl ti £A i o y jij 

yX&l L* { jfi yj 'j C J.mI ^P J tljl’ 4 ^-C" <J Jai>d C 4 >cSz** ^P jj J 

(Apposition) ^*1 y)b ZjLjlail o 4 a Cfiyoji *oAz,m ibj ji * 3 *S> &s* y 
jKj l* y j i ,L<?Vl CjISj J>- Ju V-Uaj #4 jJ^-I S-sll! *l«47 4 ij 
^ \ yJb tjlp d-lo-Ji (J l«l (Intussusception) ^rloVb 

3i ^Jall o4f- j . J^Vl jljJbl *Jsu «< ,Ip «4jJ>- o! y tp i «4 *-j 

. 3jT ^ <bibeu Obii? jl4^>! (J j**xJ 


( Ar JO ) 



hjml\ IttJt y ^ r «e (\ ): jjSJ\ p J IjZfl JLi\ 

ssJi o^sf-‘ u'- 1 ^ (y) * V'* 8, it*** Vi ( > • XL ) 

J* ) %/T j'**' gb J< Ji Mt j jUM 3yt (o) <*jiu ?J yl Ji Lf. 


— OL^j y/a\\ Oh Ayai (J j&>> — y$\ y y^ JliAj 

<pi J*-^' (J* ^ j' J 4 (Bordered pits) y&b cJ y^j 

Silp J 1 ( AO J$w> ) JwjjUfcU JCu^ai <ju J^aiJ 

^Jp Viaiu y JwjJJI ^y» ObLi> i_««* yj Si , ibliu 

.«* 

jl4^-l JlL cLj>- jiJl £-Jly* ti VI ( JOwiiall J^liJi jl4^-l 

4 *ij\ j 4 a* j4:« 4a^Jj i ^>>4)1 3iJ» ^yaJcJj i UJj 
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(At J£-S) 


y- 

m .C 





V-jj <*.? J.y^ s f xi - J £?* 0* *£ r~ J ^ : *'-’*“* 1 ' 

4i yu II JJU-Y ^L-. ^k- (v) < j 

( w • g ) ^Idt jialfy ( ' * c ) tj'^!^ i£y.j 

; jfcjl iijm j (^) iiJJIj ( J • U* ) ( V i.fcT ) v«-'W 

( >-I 0* ) ( o . w* ) Sjt« « ( O', £ ) 


c Ja^jjl J *Vj . (Border) 4Ad*Jb iJ#yu l* a! 

i i). j) a yt)' 4>ci ^ 4Aw» 4i jT y *} Jd SOaU* JlaJ Jj 

. a y&l lu-j J U«V ^>Ja,J< ^adl J c_*4ill j*Ujj .( ': At j£i 

4 >< ji £jl>- <y*j • OU*J!l j JiUxJi <U^ S^jwtuJ.l 4As^^ j>“ 

(ju a yfcjl c-JJ j4*j jUi-1 

.«• 

. ( I : Ai ‘ 0 . ^) a yiJj 41 yu ciyu £j j* Syfcll *1 £aj iisflJl 

C4>*ilb i* b'^^» — 8.i La 8 yisJl *-ULa Ja** j^}\ t- jJLI JoLmXj j 

a ybll A>ci Ja» £a }LU j£\ Al^dl Jo* ii j^jj — (Torus) t£ J& Jl 

4 

i3j?c*!l t 4 J ^ ^ a IaLa* o > 4/1 lS"" 

. dUaJ'ifl j ^JaL) -jCx ^ d\ (J JaJtyaJl ^lj lij 



(>• J^) 



Va jjut j j OU* 

l laaJkll «J*J\ (q) . i fjLmt jli 

<- i! (j) ( l ^>— ( if ) 

. il > jill\ 


ju a^Xjjj Jj 


4* j -iyail yU! aJU t£ J 

Ji£ j i aJjIj eJ J ^4 


a l«^!-t>-| c d)ll yb a yiJ 

4-JliIlj 4 a jk J! 4?C# JtC A*U>b 

— lu£ — A^jlp 1 - AjLl>- 

. (AO JSffj 


cJwaJ 



tsOjt *il_ .'.A « 
«* 


(Half-brordered pits) 4» 

A__J>> < Uya i b) 6 

4 JaJLisH ^wU>»J 4 A^wSJjb 

» * • *s • 

ijfk** «b>-t jjp jk iJl (1) 

^kJI Ojp ii JL&U jlaJLI 

A_J^I dj-i AA.^1 J (1) S) 

<Jft.Jtyj.jl Vj 4 A^JJjUI 

« 

. b«A>- j A..t.^? Jl J V} 


( JUW f Uil ) 

A-Laj J 4 ^UJiiVt ^ Ail* aJLv A-JbJ aJ>- < JS* tii; 

i2jLm!I j lj^i-1 JiAp pbjj — y* bj — ^L«4»VI 

jjiiJ 4 U^l aJUJJ AjJbf Zjj*0 J J Jjt aiALJI «LU-i djfijj 
1 jjwJI eJb*la£"~ <L)jVl «>1 i1jLJI <Jj . <L^-I 

« • w- 

(_$ L»t 4 a«4j A>- b^b- ^Sfd jt b^l^-l ^ojJ^ ^J itw) — 

^ 4 iv»l>- y: jl»L* i)b$i — iy^jll 4 IjIjUIS^ _ aJI J l oliUJI 

-i>- y j 4 j y^3 |o » S<J <jt bbt)b- ^31 

/j* l£ £*al y yuu fjj JU'-lj J*U-I ii (J J^LlI aOA 

AyS+M y jt aJULj) r aLUII U^b— i-l Obiil 
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J ^£*>5 Jl jj4ll t*b SlyJl 4 (Meristematic cells) 

^LhaJVI i (_ y\ iJbfcj . ^LJbVI 
4 (Mitosis) j' y£Ul S*J i (Aniitos’is) (Jr*^ ^ 

m 

. (Meiosis) 

: JjfcUl j\ ^Ul fUiV! - * 

<J 4? jjp- jXjj 4 ij jtyl Ob’UIl (J Tj'L>-I ^LJtlV] l4A <^<4^ 

4 ^ j ^4x1 L) (J dlyjl 4aJj 4 4.A! ^Jl Ca*1(L*JI 

(_5 A* 4 (yb|^A jt jl«4* jb j^j V fcU 4 ^/ u i i« J 

' • • M 

uJli j , ^cuAliW 0^1 jJl 4j*Ur j 

* i ^jA y*J 

: JjJI jt ySUI > ^Urtll - T 

J — jJUl ^LmAjVI fj* tp £^JI I*Aa 

S4P ^jp 4j j4>* J . UJiaJ 4**di Ca* jll <j 4*JJ — 4*31 jJI OllL'i 

jjjaJlj 4 (Prophase) c£4a$x , I jjU'l : ^ 4 jtjlsi jt Ol^k>- 

jjjaJlj t (Ansphase) <jUaiiVI jJaJl j 4 (Metaphase) I 1 

<3 ^ J ^Uai <j jl a4a S4aI£*« j . (Telophase) ciV^ 

1 4jus^ j <dai>- 4 aj — 4# L*> jl y*J oU> jUi- 4 a^U)I 4«Jt)L 

Dj&j <Jl~Jij y-U-l 4)bla^l DV <iJbj 4 1 * y*£'l 3 jill 4^a>x4 

— J*U-' J L$ jvi^i DU IfJU J*i£j J3l — iikiM aUaP^I j P jytfl 

4 0 4A (_5 4*JLi«j')/l L^U-I \t- y*£- f UmAj b i*»^4^- 

t-i yu j , 4 aJ L l! OUUl J4j ( jA>J&\ 14a (j OljiUI ( y.*‘>r%,jj 

y* yiS"" ^P jiali 4 a«waJ iA J 4 8 4^U1 )) SlyJli 4 a^.»A« 1' yp olyJl 
• •• 

. iS «J»Jlt ^Jl y* j&\ *b' J ikJLi 4JU-1 a4a J Ij- V 4 jjUJl 

4.««X) J> 4^m^ I^aLmP ^>*l4i 4 5 jsJCmA jl 4 , .«i rt j i 4 aS*"L«II o\yi\j 



JL *■ c ( I ; A*\ d *{j> If 

d*bdl Ua ^y» aJx,A aaJ? d AJoJUjj^il 

, <cJL ^y> hrj ') j HUS' j£ t 


", ^*Xd!l d iJUlII j\j}A^\i (_Av3 j di 

* •» 

j4p Jl i-itfl* j j&l ilsJtJl jj^ 4jU-i ^Ui!l T-u : <£Xq&\ jjlall 
j d^£j iAwdl ^ a**>j ^4«J t \jj}& A^j^jil d jd-i 

. (Chromosomes) CjUj*< j* j j£Jl jt oL*«*iJb <j9j*S j 4 J jkJl 


<_A*adl j Ifd <-* j*i <>* d^ d^ d J&i J 

IujU j jT’ (J^iJ ‘ ( i — Y : A*\ d^ ) (Chromatid) 4Jl*j j£jl jt 
. (Centiomere) _/.*j jU*Jl< <J > yu i ‘-r* j* doi' d d^ d^* 


l^- ^ L* <1 tV " 1 *— ■ iif Jj 

jiJJ 4$* . IaJ (_j j jJI *Ll»JI ^A if" i OUuyaJl 6 *-LjT 
. <tJa*Jl 4Xi>- CJlf” 61 4*v *Ldl* a/’Ij ^t^aj j 4 JiljcJ j OLiu*aJl 


. jA V £jJ ^ cdJbi^j 4 A>-iyi (J CjL» CjU w» JI j4pj 
jUp ObLd! ^Ujw dy 4 If UuhP ■sJaj iibiil £| ^;Vl j?Ajf 

d 4 ^ J& j . Sjill d Y * j Jj^l d 1 Y dj d^.J 4 
j'Aiujj 4 AJUdl JL^-Vl d W* i aJ cA C-jU |» J f*^ , J d^*“ 

. Aj^lJI U^U-I dl b^d-l 4?l_^ _d I j 


Al.,<a*« (£ j_f]l «-Uk]I »\kA\ Aaj OlJLvaJl ^v«j : (Jl jxwVl jjialt 
IfctA A^liS^ ^ I j jj 4.v«4^ wj 4 0 

. (Spindle) d Jill; L* & j&« iSJi iJs- o j^&i j 

( o 1 At d^ 1 ) c/dailt 6U yu 4*U^i J J* J a& \* a> ^ 

m . m 

i x.mj d -W j t iJ jiil j&j 4 *d^-l J^d* 4; ^J 

•A*; (j lyvd^iih ojiL/di Ajvi^/i (Jy & j <Jd-i 

J? If 1 ^Aaj 6ir 6ij 4 A^-J d^ ^d J«il J9 jd-i «JU Awdt 



jjUl ( I ~r) i j,0 j.l* ( > ) : «4:%u / 3 lSl' 

. (^ — v) . y> jji*!' O) » j 'y— ^'' .jjW' (•) 
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ia*oj (J 4 y tiJJS 4 aj OUu^Jl jJv . 


h>- (j 6 — jl y**VI y* jii\j j*i m 4»-1 j y* J 3 peas . j 

, <lj j*ii b 4>-tj j^ 3 xs- jr — <^1^-1 *i jiJ 


<jl jjJaJi y-ljl (J 1 <L>-Tj — jjUl Ua <J I JjUl 

J Uax> I ciJJi ^jP ^*Xt j c wL*~sdJl d<*l 

c il»l4Jl* j ^£jl 4 pLZJ iliJj 4*> . <l<L>wjl t-jlvaJ' (^1 c Ol-Ul* j 
4 ^jOUaS* (j^Alsfl j Jy* jliilill Jl4Jl*j ^!l j 

<J*J4j-U-I jjul yll Sl^> JS " ilUjj . Jjiil (^Jai y* 4_JaS (Jj L^-« 

mm m • 

Silil U 4 ( *\ : A*\ jO ) iUQ.1 uU^l! ^ jU j4p 

c-Jlvajt 4*0 jj]a]i Jj • ijcJJ-l yj> 44aJUj j^)l 

jJ! OUU^fl 4>JJ j ( V ) J»yL-l jt ( U ) <J yU j£i OU.*aJI 

. Jj — *il ^oi aUi 

4 ^-J4i4^*l (jul yjl y^j^J jjJdJl I 4 a (_$ I jjUl 

• • 

^ jJajj . <_/**-!! V*^! j*p-I JS> Jj"^ c5^** l*4iP OLa^all c$ 

(JjVl jljiVl J C->4>- cS*l j«ci)l ola£l y^* J 4 Ol S4 p I^-Ip 

40 y frli^-l (Jj y ijt C*>\ jjd\ «4fc 0U» y*j 4 ^LjiJVI ,4-1**) 

J< /3 I 4*^ jAu<mA *1 j!*T ^ 44XlL* J 4^y ^j ^4^«J C^* U wi< ^ .l' 

*U«P oly e-Jill ^ j^llyJuJI jyj AnwAl (_jj 4 < J ^W ; > 

d)ljl yJI j&J «il)i 4 *j 4 ^ Si yJl *ioJb 4 ^4<4>* tj jjj 

ijy I y ijij& ft 1 SJUd^fl Si yjl (Ji { ^- JlJ4>4^-l 

l f Xij UjliP Si y 4 UjSj Jll SlyJI Jl^JiJ 0^1- 

Sl y ^ y^J 4 4j4>* y* OLyJl U^J y^u lT 4 i-4jUj ^$3l 

. fi\ SJ£\ oUusP J* i yw» JS* y« Idsdj S4 j4>* 

j> 3I J U To, JJI SiUl SJjSil ^J^l Jl AiUi^fbj 

J^iall 14 a (J S4j4^» J» jfi- J$£ 4 OLi^uajl CJUdJlj (jl y **^ I 
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j Uxc j i yi\ bn* L* J*j ( a - n : a\ j£i ) 

jjfc 4aj JaJ\ j« SAj^I >k j^-l a -ip ^wwl j , c-Jai (J) t_Jai 


Ja>- _Up Ol>-lc.<1 l^i a..*j ij L^Jp J j^Xjj . l jO^!LJI ;jJl jJl 
, Aflia’.l I tiJili (S ) y£ A^^ J j£> -U 4 aJ^-I 

4 olsfl j aJLLI J a*#j ^ jcx L»wUp ^jU*-Lc>VI o*ap 

I 'jA>- <b j$v» Ajlpl (J C*l>-Ux>'i/I oUP (J*>lsJ ^ 4 yCU-K« J (J C?l 


• (Cell plate) Aj^i^-I A» ^ A. r a ilj ^ j*j 4 jj^dl >b«lS”” 

(Pectin) SiU jl 4p*JLsai\ e4* bUJiJ Vj 

<■ (Middle lamella) tW A>vjiyaUj U (jj (J j>*SSJ 4 Lj-J 


A^A^I ^II >■ lJL-> JT ^Jp j jJULJl iid> Ly*> yJ f 

* ’ 

jlU— ^b l_* A*^Xj£- OUJaJl J ij 4 j— H 

jji a*JUI aJ^-I (J jlJ^-l l4p j+z ,* 3 4i_» 4 (Primary wall) (jl-ko^/l 

a ! 4 (jU^*A!l jt jjJLJUl A-iUiij OliLla aJp 4_-*^ jJ jl t jm 

*SL32 kyj^ij^A J* aJLLI jl-t>" tj y£- J . aJLUJ Ij y\j TjlU>» diljj 

. jJjU! *— >Ul <J U i ^Jl — A**j>Ul Jajl j Jh — 


: JI>V> fUM - r 

lJ»j4) j 4 Iaj^j aJL^LuII frlvip'Vi (_j ^IrtwAiVl Iup <— jU^~ 

4 d-jL^waji ^^4 4 J ^Up 4«pjli ( AaL^Lj b^)^* (^1 ) U*^l A^P 

l*-UP — e^Uafll-Vl aJL/' . ^v*J^-l b^l>- (J UivlP 4-Aygi ^1*3 
(JjL« C>L ^ , .^ JI ^ — a>oM!I ^jj aj ytiVlj »iW <l)lxJJ-l 

• J ,>1^ AAj ^la!l 0*^ IaJ ^ *{£" J'* M S ^ 

4 A*i^-I 0 1 y ^jA Lc 1.3 AJ&Xa Aj jJ\\ aJ^-I fi 1 y 4^1 b? ^< d X) 

Jai lJ yu |lj 4 aJI j*^-\j aJLwJI ^Lv-VI ^ 1 p aj>- jj <aJi^-\ eUPj 

4 Aj^jI aJ^- (_J ^j^b^XwJl ^jA otij Aj yJ A<i^- (_J dl^j l)^ 
A*i <jl J 4 AAj Lj Ol ^U m^jIj (£ ^ ^jl^Xj 0^ 

A-«<wj ( 5 *ill 1 tJ ibojNl tbjl o yS Sibj ibj? ^ j^b^XyJl 

liJj jlj 4 JJ ^4 Si ^ yt CJlS" SiU aJT (J Sit j 4 ^LJilVI 
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ilAul 4 jT jL^-l { j& iS <j* 

. 3 Li- 1 4j jl j^\ j~*Jlj If 4 AA*# 

— w' Uwai i eJw» iwi»lbj — SlyJI oil* yj b^U-l ^LJiil <Jj 
5 j>£ ji jl ^Jp JAj If 4 ^ul^Jl (_/4j ^£_jLAJb 

y OLjuydl (jlj 4 4**5J*L 3l*>- fjj ^ L 3JU-I 3L?~ (J 

ijj.4 :>Ap i]Uj . J} J->- y* Uljjll Cj\LA JaI j J /Vi Jj4ii 

j»«ll i*Wl t— 3^x>- 1 (^1 OA»- lijj 4 3l_ji -J OLA^a'I 

If IX J OUyJl ykfU JlyaAtl ^>4 p < jP bib’ SiUJl J oA <* 

IJU <jj£wj 4 U «l^« (J OUu^all t;Ls-l . eil jloVl <Ual4 

(J (j £ (.^1 4jl>- <j^ *— * jl jSi 4 ^jAl 3j*f 4Av^ 

. olL^ 

• * * 





ia JJ\ 

4 

*L?-j <!) j UJ oUJlj , oLili I «4>- jJI 4JU-I 

£l ■ — U«A^-j 5J j*Vl ObUJI (5 j* - jj-oJ j . L^U>I jfcUi* jt 

4*1>- ^jA l^b* OU ,jjll — C-»bjJai3lj b c_Jl>*la)l 

^ 5ii t*ijt iibjfcj . Ja^-A^ ^Jp Sbi-i *JoJUa j CS^ j* < ‘ 

, iiLlajj Ub6^" 4 jImJJ — b^U-l 5i»Ul* — CabLiil 

4 4a-i j Jsu>- Jj* l^-* ^11 AJa*J-l CjI ji CabLiJI 

^JaXwJ j 4 4^« ImlX<* «_Ajlla_j b^U-l _y J 4 4jb^t b^?“ 

(!) ^Jl CjbLjl tsdjl Initial . SlJ-1 ofljUa j ^L3il SJp*- ^ 

{j* b^^-1 4 jLSI‘ C—>- — ^JU*iall — Sh^i Ol ^ u 0») 

. cJftjlia^JI A,l>- yj «^>-jjl 


— Jijil J ^ t-^vaj c^i)l — (Organisation) 5^U J ^aj 

J JJ?d) \-J y%+&A 4 b^l ,_/2V^ j' £ jjJ ^-U 1 

t>*-> ‘ ^ cK y f J* J 11 ^ J' ^ ^rf J^' 

j . lf-l*L t £ <5 4 (Tissues) A^vJ^l tlAij 


y £*»• y J ^ J*" c V>U-I <>* ^Ipj^ ^ 

iJ>- ^ j 4 4 jL] ajj V*<5^ yj bkb^a 1 ’ AjliJSj 4 C*Ljl 


jL 1 i— jLj ^ ^cmmaVI #Ua ^jA jj£ J-Ip Uj>- j • L? V* 

'j** 61 6 Si *rvJ^I j . gi c lyi JJi SiO^I (JJUij!! 

£-*>■ OjlaX* <-)lj 4 AmM 4A> b ^i gyw) 


oiill (Plasmodesmata) 4j» j!>Ul Ja»l ^jiJj . OLll •iJ-lj 

b^bMj I <J oaT (I^Ujj c <A>-I jil b^?^ l3 

jluJ-ij . jJl pli^/ \jj j J^*i c U»W*Jl dy !>UU- 

. jl*o7j aJ^-I <» (£yS ^«'A> Cm# jJi 
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: <il )\ OUUl J ^1 y\ tjCf- y*£ yj: j 

l (Meristematic tissues) yujy ' 

l (Permanent tissues) A£4s«i! — Y 

JT J jp y ^ Ji \c* 

• • m 

(Mirny WJ») 

4 jllttNl I>JjA A<^4 «4* 

c /kj^jjSuJlj lu &Uf 4 AAJj U j-\p? c a!.,^..* j Aia ^ yal* jl 

4-Jl jA CjIpI y yjA 4 Cj\ ywill ijA aJI>- 4 0 yS 1^1 y 

in— »Uf yj . 3-UA>* \j^>- ^IsiJj jJp Syli 4 

. jliL*Jlj <L*liJl ^-«-a!I j 4*)UI CjIjLJIj t yiit 4>< ijj if* 4 (jci-i <J 

^y ^wwA-j j 4 AmmJ>I *lvaP^/l I y 

. iyU (5 y-^j Ajl^iil 4*JliJ| y*«J1 

: W&* - > 

4 APii^ill ^UmAjI l jA LuAj 4 Al^ (jUJ*i 4^***J*Vl dUA 

OULJ v wi £UI ^ ^ ^ ^ ^ 4 

OUjdl^y U j<pj (Leaf primordia) JljjVl J j 4 j>i4-lj 

m 

<y s^sl. &&11 4a) ui *ij^i j 4 >j^i oiurmj.i 

lpi«^ <yj 4^1 tiAlJ^y (J jVl V*^ J>lii)l i 4 ^*Ji)l 4»wjt 
y* 4 j’fy 4 (jCaIaJI iltljUl iij-iJ-l jUwJl (J (^ J^-l ^ 

4>**JVt (iJU Sj . <L»hJI 4 * 4)1 (j o y ^11 (Plerome) 4 -JIp jll 4Jl 
oL*^LJI -iply Xfi- 3iy*jil (Intercalary meristems) AjaJi 4jL£J^fl 
■>| 4 t)ly-T Jlj^t Aply JCfi-j 4 a<A?»l j)l 4iU)l Olji jyu« o\juu* (J 

^y *L jJ ^w»4Jj J 4 U 0 jIaJ I^UImJj \fjy£ 4^u*jVl aJL A JdM^ 

. ojjJI J> jt J > 



. tJ buui W,j t l.ui ^jji j ^ jii jujvi ^.jji 

t yutJVi «*~$i *y ^ y>j t (Apical meristem) 

(Promeristcm) Jj^/I jLSjVI^^Ij <J» yu 4>*l j J 

. ioill Ji pi c-» yT y»j 

d/k ^UaJ Jaju a^UI wJJ ^ yUl| k~S /II A**lji j£d,l <y j 
c ( AA ) iJUJI <i jt ( AV ) j4^1 L -* ci J 

( Av JSC- ) ***.«* *** 

£*«iJl ^ *j ^UaiJI 1 JUb (J . <— -aL* 

• *+$ Jr* L/i dj^l JUM 
<j j^J IJL& <l)t 

(J ^1) ^SUfiJ J C Ay* LwiL * Taa*»>* 

. oUi mil pi>t u, j,a jsi! 

jt JjUl tJ? yU UaJI iLijljj 

jy^i jujyi gji a*t jOJli 
j/mttl t 1 -^ 1 ^ ^ <i 

: AjIOiVl WUJVI 

.» *••■-“ ft • 

ir. f* — i * 

: (Dermatogen) 

C_a1aj L^J-1 5U>-!j AxJ g /A J 

0 >Jj t jJULl j JUI mil ' 

> ? | * A * . *JUUij^/l j (Epidermis) S^x)l 

*-r-r *t*^*'V*f) (cr) : Jy ' 

»ir^- (V r ) (Piliferous \y,J\ SiJaJlj JUI J* 

^ L “ vi ‘^ 4 ( L -f > ‘ , . >U-1 .y aaJUI pljr^l J layer) 

■ ( J*- ) J^Vl ; (Periblem) 5 jS&\ — tJ 

t$ (Cortex) o yiJill O j>* j t S ytjl Jjj t OUJaJl 4 j4p 

. JUI j jJU-l <>* 












< Jt ) oUUJj ( JU\ Jl) «S»WW UA*t (y .j 

i+jS\ J* sSJ> • *veJttj It- UUaV « *J'ii>l U-iVl jL.:l JUJ 

VjVi j-j i uuy\ WjL-yij J*-)\ t-iHj : i^ii mUau V u :V' uuy' 

. iJL*Vt iUU:!' <-aV> J J'jiVl •WH/jIju<¥1 w^mH iJUr.Vl 4r 






. OUJaJl 4 j 4p tyajJ y> j l (Plerome) 4il — 9r 

c (jtijyi ^-jji ^ ]a+»$\ *jju (J*^j 

. 4ft) Ui *1 JSf^fi i} 

<y>)>- (jliJ) jAj : (Calyptrogcn) d j*UUll i 

^ (Calyptra or root cap) « J c OlkJ) 0 jJ jj4^-t 
o AxJ ijj . A^UJl <uJiU ^1*^1 »-j ^ia)1 «-Up ^jU-I til <■) 

. Ia jC (J lA l$il j>-\ A^tJu (j* <uill 

r* 

Oj^cjj i jl^w^»b o ^jA ■ * j' a.uti <_j j 

, 0 ^. jJlflll JslixJ a>vaX> k 4->-U! (_j o4j4s^ t -* UuL* 


jUaj iL* t i^bJl 4*ji)l j iJldiVl T *jUfc j 

c i4>-! j TjLijj t>r,,»kJ 4 *}Ip jJl 4 j'I jia^xVl ^ ^ * ji") J ® y»*^) 


jj& . (Ground meristem) JJI ^1 *Jp jllaj 

.aJs^! 4<Ua)lj aJv»VI <LpU*J) 4m£>V)j ^Uxillj o j£ji\ 4ft)Ui ^a 


: aj ^jisji ajiay *^$1 _ r 

^Jp ljZj4l ^Uii t AjJl-ttjt i-Jlii) ijA l»] 4JG1a kvuj'fyl 04ft 
*»*•»>{ ja jt c 4 j4>* j* JaliiJl l^Jj iU f t jAj Jl ja 5 jU J ^LulVl 
WwJ j4m jluJl t^J^ 1 ) ^ ^A**l^JU , a£ 

J l*t . A^UI ^i)l j aJIp jJI iil *^^1* J>» (1) J& <d^f t btoxjl 

0^ c 1< y u w L!L»| I>w-j jCaj 4i|i (_$ jjlill Jalwjl Olj AmJ. I jliLJI 

« 

4 -lab>*H *"4 j 4*P 'b/j j C Aj 4m 0 jA (. Mji ^j jaH jmS A 

j £ j) Ijvjl i A£ J&mA 4^t.*v‘ t JiIaJ ^ AkJx^ j4sf |gyw4 * f 4p*f ^ 

• tii j ^ til 


ti iC4l*<fc* qA tiij <11* ^ (jvj ^ Ul 

l«4ip (3^ C ^ ^P 4rfpl^ujl 

j ^U- aJsu£ j 4^ JaiicJl lUjJ 



m - 


j >"Vl j * tdtsjj L$j^~\ 0^ ^ _*-*t£!l la* 

(J la -lA t t AX >U o* i > I l)t)U“l A jLl* ;J Liu; AjV 4 ^JU 

. ^j\Ldl! ^ *\*>a*ka ^a/m) oaAP' ^U*x! 


( AC OxJ* 1 I ^ 


D J aJIsJVI a>wJ^/I L*>U- jp acju*J,I l i ‘>U- <_aU4* 

iSj^J t oil! I U^t>- _^"l Li^-J 4 ^l<w<Ai'yi ^Jp If-jOi OOa* 

ax*a tiL>l 3 ^^5”” <o jUd^JI ^ jpytj 4 jJ I ^ Tj-tS 

jSJtJI 4^~ 1 J«Jl4 — • ^jA Afr ^ ^! U w l 1 , X/* Ij? 

Jj C Olpl j* ^Jp Ox.-jVl < j*i*J <_£ y£ J — iLii jllj 

. 4*JL *J> C->l jJJ I^Jp 'jiaj bt>U-l j0>- Jad»cJ 

JjP ^J ^a AX) j L*^i-I j^v> aX 0 I*-aA (_^| A^JLijNl A^tAwj'y I 3 j\t 

JaUSj — «l)lSjNl -Up UIp — UjO^* A^l>- £v*l <J If^a * { 

. t*l£ jl 4 4*^-1 lf-L ^sst j j>tZj ir 4 l*> j^aIj jl jO^I 


(4;jjJI ^4UAI ) 

0 

£.1 * aJ*>\j j K&l aJ ^ 1 *Up$I <> b fcoUl A^.jty c-JjJ 

: ^ j c (Tissue Systems) UL jAJ 4 4— AJ J 

(Ground or fundamental tissue 4**>L$I Pj+ ji — ) 

. system) 


(Dermal or boundary A^l^aJl — t 

. tissue system) 

(Vascular or conducting lLx> jJl jt ^JUjII 4x*J*)/l ^yd? — T 

. (tissue system) 



Wo - 


^IwSl 

jy^j 24>-l pi AaUI O IjS <j\iSbiJI Ol ji jjJb-j t)\jL+* (j 

AaIcII Ol jJ (jbt««« (J l*t £ A*pls£ A*<i>t j 3 v^| A^UVl A^vmJVI 
£ ^UVl ^a*J 3I ^li&i js- <j 3 _/^» a*JIp pi ^ JjJ-I J jSo SJp-l pi 
Olji J eij>>jil ii_UxS^ jkL* ^ ywJ.1 l^pUai <J V diUJj 


: Jtj l» ;j* £j^l l-U J i>J^I £-1 pt ^bl j 

. (Parenchyma tissues) iUJj jUl 4*uJ$l — f 

. (Collenchyma tissues) ~ w> 

. (Sclerenchyma tissues) <Upi J£J\ - sr 

. (Secretory tissues) h jl f}\ WSl - i 

(loUaJl® jT (i b *>i JVl iUlsJI j jJUJI <L)Ip pJl Oyuj 

^1 ^»jl AajUI £ ^eJsjl J i* jjc'l iJttJli* J Aj.ikJ Alalia L^i b^U-l jJo? 0 V 

. *hJJVl ji jJ &> 13 oUt ^ j*> ^pt 

crS «*** £p <X U* <Ji 

: *^1 (t) 

bkjUait ) A^ v OjUt Asj***»>Vl b^l>- 

«* 

Ol^’Nl jjriy (J jjanlij c£*^ — j pLU t 3il« qa Up4>- 

AmAi C aKjjii.; jAj ojWt (J Ajj — i$pUJI cUt^l jb (j If 

t><* i fj^bpj^' O* ^ A ^ - ' iSjp^-3 • 3^4^** jl 

Alb? j Aa 1*5^ «JL> I ^Ki p A ) 0 l^J ln+t>j tJj ^ A^- A*i>* 

if £ A^jLIP jl ^jp A ,».«J-*J jbJl A»i^“l (_£ j . _jVy2jdlj 

• « 

4>*jjj . Op)l if4P l*)j Aipl* l«i J^>~ Ol-Ll-*i^b jjo 

SjIp jlJl ^t*Ut . olAJb^UI ^JIp UbiJI 

. AjLj OIpI> J* OjC t Aj^IiJ 



m - 





(*) 4 jjAt iiji j ^ — i y i i 

. ( UUj jf \ jt ) jjJ.) iz*u 


^ i <cflJb^l '._ i y* IaJp <La^£jjLJI 4^***jVI (C Sjij 

. l^JLsP yj AjJIpMI ol jrC^lj i ^ yja}\ *UJI *Je.)U?j AjUl OlJl 


(Assimilating 


* ft • 

i.lte ^ nn ,<■ 1 7 — — ■ (j ^.!l ^jji7 j 


duos'. 


<uxi*)l jl. ,.tf. Jl J t£l jjVl 4— s^* j7 


parenchyma) 


J 'CyiJl U«4l ^U'yi 

jL_c-Jl (Jj (Mesophyll) 
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v^jU; (jsj ( (Chlorenchyma tissue) 

OluXVlAJL IaIMv *,JbXj 4 *■ J A;>sJa-ji *!j?-Vl (J aJL^I 



Hj ^pj — l^^lc j 

*-UJl3 l^Ual*! ^Jp -IpUo (^jJl (.5 ^U-l Iaj4>- 

* 

f t 

. If^lo’lj Wj^jl 

: iw* I poJI 4^J*}l 

m • 

d)l 4^-j ^Jp 4 jj*^-I AjiJUij jj jt OUl ^^1 

j* AjCS j i 4^1 y J 4l£i 4 ] Jajii£ 4 4j*>UaJl y 4J15" h^y Jp 1 !) 

(_5j 4 jgjtyflj 62 I (_5 4 I j^\A 4j^L^II odA _J . (Jwl^Jl 

jluiflj a>w-JVI jJj !•?».» <1)1 4-j . 4>L*-dNl jJ iw»bJI «•! j>*Vl 

^ ff ^ 

4 oUl Jj dAIi cPj-» 4 4 jU y l Jl>- OLlii Jji3 lit 

1^*5^-! (£2 — j u^JI OLjl 4^-l^ U*~l>-j jLi; V djvbl*!! ^jUA (1)1* liiljlj 

m • a 

4>w*jt ^ y? 3 ojj y^ V— jlS - " Ua {j* 3 ^ 4j — 0 >t£il 

4 **^! j£jl ^ ijwJ'ifl *Jt*> j 4 aJI^H OULJl (J ^P-Ull iySsU" 


^ 4< 4 4 *>- 4 »wJI ^ J 4 * 4 *mA) J^li (w) 

^b[ <* a jS’ Tjj JLu 4^4* ; . ■ L* jfS’ 4 ^y&j 4 I 


4^t*H>^l 0*AA 4y«»«»U<xVl 4 aJ? ^)I_J . 4il>«»L4 jS' 1 jJn! j ^ ^ ) 

a 

. 41 jLJ| (J 4 Aj^ 1 »j Ulj^L>-JaJUj *UiIi ^Jp 4 pU j j 4 aP-UJIj 4 jjjbJi 


^jp IaU!)U- pi _y>-i J UJLijUl 4-ii II j 

IpUJI ^JjI j SjU- V jl» _^5”l j j$L> Ll>U-l liJiJj jl ji' 4 C-*-% jJ 

m 

ol^ c l 5 # ^ Lji 

3 JJ 1 l) VI (^} Jl5x;Vl 
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( 



■ { 1 ) : l Ml if 

wltUI ijbw J 
* •* /** *■»» * ■ ' ^ aJ*» (*?) * 


L«d5"" (il^.*»Jl (_5 ^la«JU j 
j>-\ 0 ^-j j_y LLol 

4 ,ii <> ..m»> I ^»^)I 1 %U a^-UL* <xyz j 

MT *1^1 Jl W 

iUJJlJ iil jliVlJp L.-'jJi Jlj 
oOij . y 1 ! iJe-j J^l 

UJ tjjUl a?%**jVI Ip liL^-t 

Aj^Jlill C<IaJ,iJ 

A<iJj aIaI £ ( j/»l>- 
, ^-p-Axii j 


Jy± jjjUJ' jU»tl l r J/j 
,> HJj Ol ^ c Lt , IkUdl 

• V lT*** 1 * f 

• A*>1 (i ) i * j>l . j (y) 

ji jjto j 6U Jr<>* J 
b!>U»l ij>-j j4Ajj i (jcSUIl ^-*1 j 
• 5a? 


c <uJi.J-l CjIiLlIL a_*»UJI frUipVl 
Cjb'Ub aAJU! aUp'Vi j tXJS'j 
6y\$Uu ^ J' UJ*II 

A^IpOII a>*«*jVI jCaj Oi 

* 

i oliU aaIUI JIjj^I J a^&j 

-I jJI aaIaII olji jjJbf ri^^JJ ^’1 


( ubuji ijA #-ljsj«Vl t-5 6i\p ri*^~ixl j^Jl Ajk<«jVI £Ai 

5 ^JLxll C.j£ U| c S cJ -U**y c ^ckJl 4j>yi)l *ljifVl (^1 
bj&j C ri.v v .JLj jb bV>* (jCUlJs jT ^ jySLtA jt 3 ^JLL^* 

Urilj^-I 3^>-Vl ilbM (Jj ( A*Jsj&» jt U*l^ A/l 3 ^tJtlb 



m - 


— ^ jJ3&\ J l>_4 0 ^ 1 j U l jb ^a ^laJ 

£ jj jjl jjNl Jlyaj^ iJj c l)IS^»VIj 4^* jJ l^-li t cjljjVl tij 

, t*4 t jCU>-U]l jt Jajb £n>Ja*Jl 4>-l a^>-LI ^4 L*| c 4 Xp 


4 Uj4p- (J JaJUdl j£i ^A j^JI aJJ-I Aj 1^ ^ ^ J 

OlilJl (J <_Ja1s^ Aiu^kj c ^aSiw* ji> UaiiJ AJal*4 l) y*j l5~ j4^-lj 
SiUJI (J l) j^J — 3jjl?*xJ.I ^U j_j,a j — OiSjVli . aaUsM 

0j;Jj,«4 CjI J*Lj iJU*l 04A j J C ji-lJL-l Jj>'t AjL Jj4 tlaiij 


aJL$ j j^-I c 5 c5j . ( V ) (j^ j A w J.1 £0*2)1 <J T«>yj 
oIpI ji 4>* jJ c Cj I j^*a)I j-t-j iii)»iJ j i Ol^jVl 14c- 

jloJLl (J Jalicji j C *UwUl j5\JI A>**J^/I Apr^p I j AJu> 

. olpiyili dJii; 4* JJi 


jj-wA* ls^-^ ^ ...wa]^£\_ ]1 Ij^L-1 j4>* (_§ AUI 

A**«J t 4-i»l iuOwJljjlJI j4>« ly*« JJ ^Jl 

u y *uji T yy yji i^wi >11 j^h U :iJ . *m & yu 

CjIjLJI C— j* j/o lil itajJ JiUJl Ajfji jl Ja>-^] 42 j c \AjJ?* J4 £j 

. y <a * 00} 04*4^ ^OjJ 

Ajjjd I J Ao^nUrfVt AXaJj j AOb ^JiaI ^ cu wjJl 4 £-L*oj 

l^>-l»4Jlj OtA^-l |*>4jJ ^ u-»liv2 — JaJUj Jl- 

c OIpI yiJl ^lUxJlj c Ia jiwii ( j^a«JI ^4 

A )J jA 14a ^4J , aJK* ^yil A^-I^J 1^.1 J>j A>-1^*4 (ju A;*-aJI y>+0 j 

j^j oLsap^/I y jwj IfJtku-l ^t4>»J IajJ>- 
A)ik^i y j4* jt i^" . tix£> ^y* ®Us» j 

(J 3 4>> jJ tfJJAIj c ijwuU <1)1 a»«JI tj y*l oLyaiiA* 

■ . AJUaiM^I jji JljJ M yi *-ljp-*Vl 



- u. - 

AjLU 4 Zj ^11 j Oh ^L*JLil jSLl! L!>U^I j 

4*>ui (j ^^u-i Zj jii ijXj i «.Ls»vi j 

l^l jl< i ji y>z+*\j IA j^Ju L^U-I 

«* m 

*-lv*pVi (J j^_!l A^-J^/l ^vu2j i| 4 ^^dl (J •—■'bill 1*15"” 

aJjUA-I (J dp bf <JLIi j 

. dbJI 

m 

b^U- y* dd* ^l£v-Jl <bj*dVl 4_d” yU ; jyftytj jAlSwH 4?td*5l ( ^ ) 

(jvo . ^--dl j ijidl A-dd^l 4 IJIp 4 jd-l ilaJLJw 

— J a**jd\j Oi y jil (J&Jb^ J^>-l ^P 4 J 1 LJI t~\^kfi^l\ 

4 <SJj jJ^> oli 4Af*J> b^U- yA ai* *^y£- b? jl jJ>\ <1 )j* 

^*•00 ^ j ^*-tP d ^p c^aA*^ b^l^i jt 

. dl Ja iJlP dJ ^Jp Ajj^I Z jii aJj^I 

<0~>- y* T jj£ ti^b?0 \pi b^U-1 c-a-h^- j 

» (V 

bt^y-l e*L#> ^ jL-aJj OIp ^ 1 iibp_j . Jjjj&ll itfj jlaj <— d" j3lj j 

5 ytS” (3j yillj . (Stone cells) Zj3*l-\ b>U-l j (Fibres) cdUVl 

m 

Z m js*^~\ b^U-l I^ju d$l ^i?Vl 4-J-X* aJL^Is idUVli 4 y&yi\ yy* Oh 

m • 

^*1 l)T . (JjVi <J dliJl (J t>- jd j yiill otlf 4 5 y*a* 

^ ^ c L» y^xC ^1 aX*4 {3^ Oh 

li^U-l ^ya^j j4^- (J ^ _ytt O^Aj <0jj4>- j-* CjLu 4 jl> 

ajlu! l>u uo* ^ 4 jijuji jj ci\j$ J>u^i ut c UdJjUi 

• J^r 4 J 1>>*^ 

4 <J UlP AIL>« Ij^Ip*- 4_— i liJl (J ^(b 

Owlfc j . Aa^- 1 Silll ^ tld iSjr^- cJ 

y» y& — <Ci>JUil Aj^JliJl jd-1 Aild^/b — <u-dl 

U^A-1 y> ^1 ^1^ lill^J iili . Ay* d jJ 4*+*Z j jUl a^«*»jVI yc* 



4 A-J*l If b la A j c Aj y\> U A»«mmJ j£* 

• « 

, (^JlJ-l *b > . JJ jUS** All^ciil A***JJjbJl b^l^-l 

obljia^l jt <j *bw*x» JU^Jb <_JLJVl Jbf j7 : uMJty 

4 4 — iJ-l A?v*jt li^" 5 jl 5 yUi* t*a jt A>- jj bf" ; 5 jJtji Jl ^J>-1.i 

0 oU^-l jll aaUJI Cj\j‘} jbL#* (J j . tibp-t *-b>J!! <bjv»JI 
t»UcJi lib>l a^jU-I ^ J^-I *L^I j*j>cL j 4 ^jJ-l J y*- tiU^I lJLJVI 

tlJ^J (Jljjl J l»t . 5 yJtoJl <L*£ tio T*aUo aJ J^a c jS- 

,Jo»ia*Jb l^JUa* 4 If^-j ^jJ-l yy <J*UVl ^ Sjajjl y* ObUl 


K M jCa) 


s 



< ' i jC ) 

^ J'f 31 Jl J/ 

Jlj « aU.-i jl 
i j^> 


S <J*UVl U>- ^jciLLui <Zj\ ji jbL** ti j 
o j5*i> (_j aL»I 5"* AlljJa^»t l ) j aJIp _ jll ^ ^-\ ^jl>- 
Oljbi'l y* (Jj . UjjbM j £^4115" C->bLJt (jfiSAi 
t j/»4j9U'yi ( j^iAJ 4 ?-jj b^Jb tiiUj JabtuV^pl 

« 

•>Sy£- ^ItobLJI (J l«l . aJ^UH 

j \jLp- 1 iJsUVl jjJiaj ^ jji jr\JW- ^ 'ja- ^|p 

OIL*- J jt vi 4 J^UI <UUI 

c— <tJ-l j ^jIjujVI 4— iJ-1 ^ifliiJl oijj 

.aJIp jJl a! 1 jia***Vlj 5 jJ^b jjJJbl (JtJsUVl <A >« jtj 

4 aIJU Aieu«wJ j6j Silp L-lsbiVl jiA £ 

J j — U c_a]^ j . ( \ \ J5w ) AA«^ A»m 4^ 

ia^l j il 4 AiJb^l obUl J t ^ir OU^l 

1 i * — Y * (2i f A*^J j 4 T ^v*Jb« Y — \ 

obbj y* ciij 4 JbSCjl (j 

^Jb bfj. iob^iVl I Oli 15 
ObSvJl i3ut jU?- J JaJ^dl 3iL* Jl 
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l^dxj UUaJl til ciUVl U>\ ^>\ i.-j.Aj t S^JiJ 4 jj^tJl ^ 

. (j y^vi A** jvi j aLi* jyi m *y t? « cr a*ji 


C C-^Lvjl ^-4C^“ 

M OJ-UI 5i y*.* j jciLJl ol jS OlJUJl ® j~^* (J 4 ^*jj t^fr 9 

*L>JJI j ti IS"* , <KO^tZ* jl Si j/L»* 

jU tij ^ SjU-i j^uii oirij av?i^j ( ouuxii jjtiw tij 
— aSI jA-l j\pJI < jiA 3« (J j 4 

« 

\j^W* l^.- C 6 (_3 4 4; jUt A^u-J^l tJ b^i*l o4A 

A«l^l!l S ^Au)I Oli jj4*jl J J • ( AV A*pIa-S> Aj^wSt) jL 

. Aj^xJ-I l;t>U-l S^ij til ^1^ Aj^iv^Jl j A~i^«xll 


J>-li ^.xlj t3^ J* **jy t/'J : l£U-l 


j4>- 4 Ajil^M Aj j>tJ ~ I b^i-l (J Aj ^J lill j4:i-l viif - s_ aIx^j 

# 

U >jC C-~»ts<a! Aj ^>tjU lj^A^-1 d)l» L*>J ?JL5j C-ilS"* lili C SiU- a^>JL* 
(jj , a! _^-o jwvxJ l^-li A^jf - tljlS^ lij L«t c A^wiijUl L^U-I ijA 

m 

t£jlu^-l JaJ^ijl il jX aJJ-I cJa.>^s£ 4 Sj b^U-l y* 

• • • 

L-JUll J (J»j i ^ jbi'l Ajtj j* AjjJliJl j4:U <J ji^J 4 ^ *M*»I 

AAjV» ( A aJF' Ol y& jjlci\ (1) j > J A#! jJdlj t£ jU (J J 4 AiijW jA 


(J t £ jJWl JaJilll SiU ^fii" y*^~\ li^U-l ^jaSaj (Jj 4 ^ 

*•1^-1 c ^laXL« JaJUllI d) I;l^-t j . AjUx* OlSJ? 

. ^Vl l^aAJ UaJUj 


^Jw3^x]lA>w«il A*o.J»k! A^tkkJVl tij 

aJLJ! *UaaVI c3 a^-jVI As*»li£ j — La>1 


: Si jl jiy\ i^J^i ( i ) 

jt Aj?xia»A' U1 iUiJIj . ol jt iJp ^y* Aj jl ^^/l d j^Cj 

^P-ui I yii-l aJlS^T O tilJl J . Ij^U-I Si4«X* jt SJi-l o4*>- j t SJWi 



- ur - 


Cj\ jiJ - 1 (Tentacles) *u4p 4>l j j IfiljjT £j]su« 

5 ^1*11^ tjy£jt frlj»-t AsO l* tvijT A->*Ja.JI iAfrJl J^j . l^*i&j 

^1 £jJl Ia* a!L*T j*j . iUaiJ.1 34J1 jll jt 3 yiijl j£i aI j 
<J t'Lp-t 4>- jj bf" c jl* j^/l ^ojl» fj 4^- j7 ^11 (Nectaries) aJL?- J' 
i iotj 5 V ->A*)i £jJI iJlA J J . jli-Jlj <jljj^fl 
jl jib AAP . Ajjl jil b^?- ijA 3 yiijl <L) j^J bfjj 

. (Epithem) AJ^Ual! iLkJb <J> y5j 


£*+&>■ I ^1 t (Hydathodes) 3 Jll I jjiiJl 1 *ojT ,jA*JI fA jjt j^j 
a^-j^I» c 3jj>«i* jjiu £ ( ) aJUIJI Aj jyfi (J frill jl VJi 


(\Y J£-i) 


* 



li'ji 1 if**- 1 *»!► J Jjl* £\W 


%*Sj j+f *gj\ $ 
Cf J ) ( Oyt» Uk ( j- p ) 

viV fcV ‘ * _# ) - >3i i^i 

(i)U)» J« I ik^(J) . • yil («) 


4>- jjj . A*J^UaJl AjyJtoJl b^U-1 
l$il>- *llb l^AC l jl j*-.*b 

AP y^c£ £ AjJlp J A» J>- 

Asj- jjj . A-J^Hall Aj yJtaJl b^)U-l 

Jl5jt wUp SjU aJIII jjiill a-U 
<J*®~ <i J*^ A— f U- 

jt CA £ t Ob*U'l 

3 j — * J Ol — J j (Tropaeolum) 
jjA Jj (Primula sinensis) £^jN 
frill *l»l _,k£ <»Jfr jll jl-1 j 
jlSjt <aIIp^ jJ 

J&Uica < .JLUIaII ikUJl uT 


l*j till J . A^rJ'Vl J>*» 

<0 Mr j£i) 3j>ll >\ jll aJ^»c 5 Ul> aTjU b^l^^l jib 
Ja-^j < (Lysigenous) « a-*31 ^£1 0 iJbLl tXfr ,J iAVll t_Av»j3j 
<jb ji Aaj bt>bi*l <3 _/A^ jt . aJL>»J,I b^bLl aSJaXo bli SiU- ljjbjfr»i 


(vr JO) 



Ulkil \^AijA iL)j^ j a*t£ jJj . l^-U^ 

(Schizo- AJUa./ti*Vl .i-Uilj Ua lJ j*jj t k*J>\ jo^\ ij Al» 

qa 4JLk ^t_xxs] Lk^ 1^- Ak**M L^kLI genous glands) 

4kJL) Aj jl L^k- 4 S4iil c_Aj^p ■X—£- l 3 A*5>4k L^k- 

« 

. ( v : <ir jsCi) 

4 oilp J^iJl L^S" 
i4i)t ^4J 

A^jk*]l i I ji l j jj£ j^ll 
c Jl jjVIj jUjVl j 
(j^i ci j 

V *-* 4 £— V' 

4 >?2^J Jl— aJ _/Jl 

aJuayi .>4-^ ut 

yuuyr-(v) * M>yi -( i) :UaUji *ui 5y _^ ^| ^ 

j\** (J £jixJ J *A— 1£ 4 3U •A?dj t_Jli)l (J 

(Terpenes) jl SjLk O y m j ^Jp S.}Ip ^-U)l e4A <_£ 

>« if a,u= j c ^jlyaJl OlJ ^ tJL-j j ,j!L* 

. OlJLJI _^5S^ (j <Jk-l 
«• 

(Laticiferous ducts) ajJ dd jXi — l* (J| AiLkVL — 

(Latex) (( j' £jsJI )) J J 4 ^kJI jSk* *J -Jxc 

J jkll L»>lip u-jolit Jj c Ou «JLjIpI ji OljiiJl oJUjic V j 
A-t-^j jjL/ 9 ^UdL IIIp cIjI jiiJl o4/b liiJj t ( ) <— • *ljl 

o* V^. k 54>-lj 3U 1^1* «_Av3 J5 ^ l) 1%L| ^y* 

(Laticiferous a*p L jpj'V L aJU-I oJk> j ij* yJ j 4 Akali <J ^k j4^- 
— * 4 J jl 4 ap jJCa ji- jJkJ d)t l*] ^ j . vessels) 



AJUa^x! y Ol jAx!! tl) , a*-*»v£j jUl L^M 

1>U jt aJU-I oUa j o < S^WJ a> jlp- 5^*jwii S-b-l j *J>- 

. (Laticiferous tubes or cells) A-PjiJ! 


y> Ia J vl>* jJaJ t j~bU aJIJj 4*?- a-p yjl Ol jlillj 

; a*.*! j « yy tJuJUj c ^ aaJj aJLI? ( J>-Ll)l 

l o-\j»Ip A; j’l ^ j*>lj^U.Jl AA-Jaj J ,> yj . j ydl £jXJ b 

t£*ill t ‘ui^'Vl 31 _^Jl ^ AiiUj i SLaJI f-ij^-l J>\ ** (J ^jy 

(_^ o I d^-lA , dl^il l) ^ ^ o^b^jl j 


JP ^fU; 13*^1 ^jJ-l (J Jab#^ t ( j£i> ) ^ y6~J.I ^Ikftll 

$ j>-j ^ ^*b>-l O-b l) jj t l(- ak^l a^».JU jUl L*>U-I 

. *•! jfCi U^Up ^yaj (_£»Ul PjX»)l 


( A « JSOt ) 


(M J**) 



(Euphorbiaceae) J'baill J f\y* f\y^ *^"JiJ 

i jli^Jl j ; (Papaveraccae) <-^l — j t (Moraceae) Ajjdlj 

. (Compositae) i-S’jilj (Asclepiadaceae) 



- \k\ - 


Ol/j.1 ilijJl gjl SiU V 1 } V^ 11 (T^‘ 

o Oli~ -lS> t >a.*j ^gJl 4j^d-l jP*.»!l 4 AiJb^i A^-jU-l 

t j' ./**' t>* 4 4 

iLlill AdlJWl jl jil jj* o oL5\) e)ji J y£- U t^} 

. jUJut*! 

4 A*^l>- KJuS'ji ol ^ jA+> A^wi^ 4j\i ^\ oAA ^4*^4 

^lyj 0 «J (Cork tissue) ^JUJl ^JiJl W . O'JLiMj 5 ^Jlall a^wJI 
A JLwd I ♦L^ap'b/l (_$ Ad^Jj 4 A*j 4^-I ^-L^spNl (_J aJ l$ y[> 

l^jiJ «u.-«-i I c^La«*JIj Jt 1 #^Ip i ajj<«J>I 4 

J-A'to J 4 (Jlj t— 'L (_^J~s<3,iJlj Adp 4-^yJ* 4 &\/j.\ uU 

. (Epidermal tissue) <_£ _ <r idl li* d*j4J-l 


( fgpjto ) 

c ^4^ l«Aii 1 ^ *Xz* * A AjIj ^\ , Ja 1 1 ^**aaa)I ^ c—a1x^ 

4 A^Ui AavjJ! 0 ^JLxH * ^ {** l*i»J I ^Lijj L*J A>*y 

da,* jlljOLiJl jju aaIs^I iljll Jildj ^ jtaJlJu aUj Ail 

j_jii)l(t«^) 4 Aj^dJl lj^d -1 ( 1 ) ; (jL l* (_£ ^ddl ^duj 4 4 j Ja^l 

. A^JxJl -tfljjJlj Ujl'j^ill (^ ) 

bt>U-l ^ S 4 >-l J Aid? J/» Silp 0 ^Jtjl ( 1 ) j^S J 4 jyJfc$ll l£\^l ( t ) 

A^- jriuL^U-l odi <LdUU jJiM jJ b Olpl ji l^-Xi 4 <U^-I 

*u*j «S,-il (J ul ■. ^x\a^» Ja 1 * <J C^a>j lil Jljj^fl s>, J 

(JIa^mJI (J #•! c ijjlvJUj ( ^Ukd'yi AjIp Ao. la' 1^ j-tJ 

Aid? ^ jj^jj 4 J^iJl L.- 4 P jt aUs^^ ^ j 4 Jlj^lj 

< (J jl>- JW»AJ 4* jlif 4 jjf cJftlio" J ^J^lull <jA l^jU>" aJL 4j 

• • 

5 yoJl UM> ^ _^V aJI )\ Ob*Ldl j _, . t*ut 0 jt IJIp j yjl ^4 p 


^ S; 



- UV - 

Ijp i jlLJl jt (JljjVi J a! y* 4 ^a>- Jjl ^yp Silp 

OlJUJlfl jO (_S OljUWM »iAJj 4>» j7 t jf) j ( A-Jlll OIjLJIj jJiaJI olJU 
. JJ&I aJ/’ j o iJ iJU-.l oi.% j j _ {J *>-\ J ~S\£‘ — 

A^I^AIfrUipVl (J 4 Silp 0 j*ioJl U^U- A-^*jl^-l jU^I J sijcj J 

O \sd\j ofcldl Me±\> &- uk£ 4 Dn j£\\ SiUj* (Cuticle) iot 

ilii jS- 3 ^DoJl '^ LtM ^lyal* #-( \z& 40 VI D jflj • I^A ^pl 

JU i J\ Ob ioty DU diUi J . OljUU jt aU aI^, 4 AUl^l JJU jt 
jjp Oil j ii j uis^j 4 oui au ^ ^AA> m u ,y^> (J 

liJl J AjjA ^ 0 (> yj*jl^'l jlui-l j A^i*Vl JaliJ -lJuj . 

j\> m <JtJI aU^pNI y» ji£ (jj , J|^>-*yi 3 jJ> 4*1/9 J AxiaJl 
Dl D Ji iaA* b| aIII I^p ^>0 villi ! j 4 3 iot j y £*jjl 

^Ua,* JJji AjLj j AA-ia l’U-1 ^«jJl D j£sj j . OUI AyaXC Dl Dji j L^j 

l^JUl 4-^» _/J tlLp-l J . jS\,.J| t_^y fli D]x— I J Jf J^l jlc (J if 4 ioNl 
Aj^L/a tilb 1*4; jrU 4 “5 yO)l <Ua-jU“I j4;M <J c£ 3^ 

. oUL>xljl J if 4 5 jij 

Slk*^j 4 aoJI Olpi yijl y» <Jl>- 3 ^JtJl CJlf 11 \ (o) 

a^*JVI D^ j . o! jU3l JiU U 4>- J yuj l 5il/J js- D jfj il^J i*it; 

^ jit" ^j! A^^“l <_A*lla ^Jl ^1 CJlf li j 4 i$ aI j}t\ j OUiU aJWoII 

IJU jjp JaVJ — aUI tJiJliaj — OUI 

3 ^3** ® <3 Dl A 4 i^jU^I 

. A;_ ■ j '.'- ^ aI ^AL OLljl ^ulxJlOlpI jAl^J jWf" 

4 a! ■U.L^J l jliyjlj Cjljj^l y * ^ 1 t - J ySill 6*1 a 

<j U> i aI jAIj A ^vaAl iya ydl OlJl Alyipt ^Jp Sj_^aA4 
4 (jO'jU - ! ^jcJU-L DU^J Dl«i>- t-Ji* 4 A-^ajVi »lj^-^/i 

(Stoma or stomatal uS^AiJI jl— ^-' j' jAiiU Dl^-lj «--iSjl 

^ j 4 3 j^at 3Ui y«i!l 4?cb & y j . apparatus) 



UA - 


<1)1 jXj IS"" IzjjJS' UAj i (Guard cells) d)ti*«»jU-l OIlU-I 

OLL^sJl^j I 4 ( \ — t •" ^*V w ) ^iaJL« (J 

jjiillj ( <— * I ^*\ ) Uil ^- yfi OjU-l L*>U-I J 

. Sil^-I AixJl OlJLi (_3 l^* aI.IIjII aJs ^J l <iull CjIjIJ (_J ^Ip a>- 


^j"i ^ d* (jt 4 5 SWN 

. Ov j£a ) (Substomatal chamber) ijydJl 4 »^aJI 
• «— t jUl i 1 4— xJl la L*ssl I 45 a*AA 


( ^ J^) 



A^jl^-I lj^i-1 {_£ y£- J 

St yj ^Jp Lfli 

OUX-'Ai ^Jp iiJJ*LSj a j^S" 
U-b-j^fc j c ^va>- 
^P (_£ ^ll a j«i^!t b*A>- 
^\y^j A ® j Llj>- 

b>U >cJj JUri^l Ltill 

ili) joJLli t iLUiM 
^1— jiiij Ai^iaJt A^UI <j 
4^?" j — SUfiJt JP aJL*Jl 

a Loti aid-il -Ldsjl iv>-Ult (J 

Jtj ‘ (f-t : ^ J*^) 
J jidl jUJUl 

Jalpl 4jl 4 j( 

j Oj^lollj^jU^I 4j ^ 

'UJiJl j4^-l y> jJaJl *1 J>*Vl a^U j j l)L*-VI (Jj . 

(W j£i ) i_JSJI J*-j ab£ Ldl>- A^Cj c JiWl SjU a jdw> ul» ji 

^[>•1^ (ju*»jU-l ^jCuU-l l>l^i (_paJI <j-* & t J 

• • • 


JU*il ; >» 1 ' Jr 1 *' 

4u«Jl jj— ii ^ jiJ ( w ) • »-jy' 

£Ud ( t ) , 0 *i»— 

jCi « ijWif.p . 

j t >1 i ~ r j:H *!l> 

( IM I »j ) J Aoj-)L J I < 1U> 

QcJfcll '>-— • ajfcj 

( j ^ ) Oy— 



M\ - 


Ja^jVl *-j — J-l j 4-?- jU- ,jci y Jj L^*ajLi c 5 L- Jill 

j j ^ j-Ujj < ( Y— f : j£i ) <uU j j^sM 


( 'v JCt) 



J UUjj j 

ij^t iVjaJi j C— jit i iyii <. ySj' 

a _^»ii ^ i^< 


jl *1 A»JJ J y* yC^^Ufli 

£%Z Ai Lj _jA J 4 

OlJI L^J^ijlj j^iill 

*lllj i-jU-l L^U-I ^bc UuiAi 

A is J\ jl* ^r- .Alfij 

( .i-LO iwjl^-l L^^-l j4>* ^y 

^]l J^^l (_/» 

•ibjj (^1 4 AjJaJl j4^-l Ja,v-jj 
j 4 -U-Lci 4 IpdaldJ 


.ASJI 


tjU^jU-l li-^loaii bi U 
4 Ip-UJl L)^i If-U^T 
(^U*J jjl *1 y-VlyjJij d> Jj 4 4AJ ^ll j4^-l JajcsoJl aJ 1*J ^JjL* 

jidl J ^ vy a j j 4 (_$!>& jl 4_J jlilXI 4 l$>*JaLtf 4 «UiiaJI J-l^-l y* 

. l^oMyaJ j5”4> _^Ju LjJLp t jilJ *>li a5w>*JI Ul 4 { j}& jt 


iSjj* jVl Jai^JI 41 j!^Jc^ a&jj 4>t)U' l$i!>Ujlj Tjlj- jy*Jl j 

4 4jj*jlii-l ^Iy)l; jh> «Jj4> (jfjyjVl iax s aj lj 4 (_£ jl^-l b v^ a ! 

CjLLP jjiill . *Lsi^-Vl (J t l^^lj 

— ivsUJ- lyil>« ^Jp isU^ U . CjL^II (J 41jI jUJI JilJj £jjJI 
Ilalij S^Ull (j <1) — (Subsidiary cells) <Lilv>Vl L^U-I ^y—J 
l^S^Uilj jyill aJL/- (J T^pLv* Tjj.i C^-5 S J*l^ll lj^b“ A-i; 

• ( V : ^ ^ ) 

— (Retama raetam) f J\j (Aloe) jUall (JUS^ 4 OljLjl ysT J j 

j^^l^jiu>iJj — Aj^vdl I ^jlp^yaJl (J jlijuVl ^1 J CjUI J&~*)l\j 

J<*l j& jfy ^^-1 (j<0 Cl* 4 jsi^ll^sisu- iSy*^ 




iZjIjLj J j l* \ a ^fcljall oUfcj , Aj^^I 

. ^tvJ! cJl_y>-l (_^| 5A>--ti As>*l^l k^AA>- 4 A#li-I 

J^ 1 : (Hais or Trichomes) «A5lj^ilj C*1 (^) 

lA 4 ‘U^tJay/' Ol J*** ^,law>« (J S ^£o]l 

4)J{£- Ol jVW> 4 ^p4sJI jl AjU^jJI AAvUj J 1 4 0 

jy**i ^ , Avail I Aj^*I^I 4— *1 jvviJI Tv^.jl 4 ^ ^ 

AiJa !j* lf^*J — • !>tl« i j yi ill yfe — iJl yj*^\ < j£- 0 J*isdt Cj\ jjJj) 


( A A J£-){ 



W>J J A-Ull i4>j »J nm^. ( > ) ! ij*LJI 4?l jjllj oljf.iH £t yf 

4 (Quercus) Vyj> 0 \j j i.uH i^j ( V ) , (Cynogtossum) 
^ (>) . (Mattbiola) Ctli J **>:- <.UI> i/~M E ) 
* wL.) l t X»" (j) 4 ;,«JI ^„i;l ^ ; :U jU:.(») 4 v» ^U 1 Jyjjl> 



(j* J • ^ £Ua]l j 3 jOJl yt lil (<oj 4 U4>- J 5 j^Jl 

tiljjt c oU! *Lvip'i/l ^tj/T Jp <-jlj4Ai)t (j ^cj d)^ 

c aJL?- J oUJI ot l»j ^a j ( Tjb: j T jta jt j Tj j4^j tiUoj 

V—* A. *^ 4^>« j fym***} (jl L*| jj^l a! 1^"1 ^Jj 4 A- » * ^ A^J.A£“ 0 jVll jAm*+* ti jl 

J l£"" ■ — oljJij ^ j^Ij JiwiliT” — ■ A4lli“l y j jJl l^»l Jij*T j^J. 

M ft 

4 S-l< Uaj <*» j^jJj jJl l^oU 4 aaJ jl c Aj 4*JI Ol juvi.ll j ^ jill Ol juvi 
^Jj^T T-ljJJ • *-lyj .1 jJ-J J 4 *-ljAb lf-1 ^liC J cJL^J O yCS 

, 1^.1 p*.^ (^^Ul j^aJi j£ #-lljl j-w* jjis (J 4 jIj j)lj Oil j\^iJl 

4 ( OljLill (J I juS* OljoviJl tJl^i'T <_a1^j 

OU ji Oj^j d)f Uj Jj*i/1 d)l 1$"" 4 LMi-l S.i4*2« j! aJI^-I SA-s-j d) jSsli 
J if 3 J*i^)l L^li* aL ji» AujJl Ol.ilAL«l jl 4 A^iO AjI jj jt 4 Sjts^J 

^jJjJl 4 — J I a 1 x *.« J I j 4 A*h !1 w v ' - 1 4 i J ( li I A) JiA ^*1 I jAmJI aI Is* 

J*- 4s* jJ v jiuJ! OlJ Jj . (Matthiola) jji^.1 Ol j*A£^ ap ja» jl 

. J^vill Ol juui» 4jUi £tJsUa 

5 jJllij (J 15” 4 j^P 3ApLx« tlL>-l 5 j*ijk3l Ol juvi d>J&J 

J&eSj Sjljiu OlJl £tia** Ai*£^* d) J^J jl 4 ^j*s*JL)l ^Lpj 

4 ^Jl JJlaj Jp JipLj <»>■> > ■ 4 ^ ofcU c 3 lif" ^jjj 

*1 jAl < jP OLJl li j^J 4 IaLLJ {J Uj *1 jA lAjlsjuS^'i/ T jiai 

. ii J>dl 4-jU-l (.5 ji-1 

(Viola a^ujUIT ( OlJl jJl ( jAA) jl^jl (J O^Ii,1| ^J^um 

aLU jb ^j^Jil AjUai- l^L«f 4 (Papillae) 5 jwai UJl j Jj tricolor) 

. J>bMJ 



j^l jt aJU- jll 

y*aP’ Uj_^ ti ily* (J^ tU (J rdx*X 

lj^U“ ^Xjlj Ol~Jl jS'lJS'^J jjzyOA liljijl 4^*U-I d4A iljjJj 4 jt*-\ (3i 
O^J 4 ^da*" <S jja}-\\AP ^iJjl J 

(Vascular or *^p jil jl <LjIp jJI a>«^JVIj yJ a^JI aaJ^ yil «4 a *tat 
4 j — > Oli Ol j — :5 ^Jp <_£j — 4 conducting tissues) 

yL* (J yicw l^a*J A^.-JVl dJU 4 yJl ol£l ti 

jj^X; j . dl^l ^ 4 I if J i iJ 4 lwt>- y* l jl(^“ Ai LuJ Ljl £ I J^l 

JyUj «-lil Jw»j^ Uj' ty 4 *^ ‘ *U-j <■-£>• J-* 

U\Jti\ il jli JlsJl f ji, ^ 4 Jlj^li JUi Jj jjaJLl ^ 

. ilyill «U^I (J <JljjVb 


( ) 


*uil jil b^U-lj (Sieve tubes) iJbyJl c-jubVl o A Oj^Xj 

<-^Ut j (Phloem parenchyma) *U- A*-4j jl ^y»j <■ (Companion cells) 
J UJ (Sclereids) 4>y>*>- 1 i &*- « (Bast or Phloem fibres) *U- 
^UpJ joJLI ikUcJ V A,y>J-1 l^lj J>U*/1 lop C ou^fl^ 

. <_Jt^-l y*»liP (J l^iUj Ap-ji (Jl *UJUl 


iLkUv* j O&yS Ajyjl JS^ 4_-S^ yJ : CJbjUfy 


C-*yl> — 0OA ^ySUtJ — “Cy5 yC««ll yt^-l y yj^_J 4 j4«bl AjLi J 

«JU . ^lj^ily^^*Jlj <JLJ jyJl iljll ^y’y <uji j i£$y 

4-A j ( ^ * * J ^ ^ I yjl A**A A<s** ^* X *»»1 1 j4^- 1 4>*Xj <_»>yAiJl 


eJUvJI «OA i j j {j>£ j t (Sieve plates) ^b_^l . jl ^JUvalb 


ol;UH ja ji£ (jj 


4 ( \ * * J j <— ^jiil jl,y^ y. 

. A*9 fC*»A 0 (jl J4 j MJU j|l aUU (1) 



- W- 





o AOb 4*l>- iJLjiJl i 4*1 >-j 

jjJaJj . 5 .l»-lj 3 'y 1 V ‘ ->*>>' Jj* 

l- i ^ ^ 4>Li> UjlU>. 

— {S jf ~ c^b (£j^~ 

AlUJi aJVjJI Jiljll ^ c JpUrlt (J jli 

• ', 4jj^O,aI\ jS- £-^UVtjJ 4*>«lll 
.^Ji-I s *UJ! 31 ^;JI ^ 

,J . bliJ to j ^ j 

I^C* 1 Jib jj ; JaJb ^!>b Ja^ 3j>*Jl Ja**j 

i«L~j>- ( ^ * * ) 4 JI 1 ^iJl J>-l •-Uf- 

y j . <L*'}U>I ObLi«Jb U Dj^sj 
ObLl, Jl j Ja,J-l w'l U — 


••“'•SjW <*t)> M,*., 

)r y * 4 ». uu^ii 

V^Ujj.Sl 1 

( i • • J>b ) 


1 c 




»; V® ® “ • * fc ® « ^jrf / > 

\\\ e A a » • Ay 


«-J 


^ a,> ] 4 ^* ‘J 1 - ( 1 ) ’ £ J*" J 4 . Hi jjjl w .i\iSH 

£} m * <S ^,.i\iVl 


..j~ i.umju j V 

A^x^U C AP v-m? ii ^,j^\ J 

• «■ v ♦ w 

L*Jb ^ yf jl aAI^U o*>UUJI 

^<a>viiU Ub j*jx±- 

4 _JOj -*H 

; 4 **>vL* ^“-C - lc b 

y L*b»l L_^ /J 

(_£* J ; • i 

jt 3 jJ,* 

»»w 



-c) j/ IT >(£•') 4.^.1 VI; (^ .J-) 

£'**«• «j J'.o* (v) 

* ( J>*-r ^ ) 4 *»b* ^*- V 


U^UJI 

* 



JjliiJi J yfi* Q A 4>-l J SUl icU C-Ojl/Vl «4A JWj 

OUj <1)T . J*.*)! a4*j <J toy! 4 (J 

j ^Jl£lb (J> yw o4j 4£ A*Jl j4;|^j^ oiL* j,* Aa*N £J Uv 2 j AJbyJl 

o4— A l4Jj . (Callus) i, 5 ***^* lfv*%d< l»t 4 (Callose) 

i3y,j 4 ^j4xlb li-U-JI (J ilijT jf 4 _yVl J jt (J <wj j - 
(_^| a! jj dJM j 4 «4>-l j)l Ai^JVl bV*>- tju il jil Jl&l y 
y^l ( J+aj (J l^bP AjjvV t <J»Jk*J jtt>L>4 c44£j 4 J/' (_a5j 

AjD i) j&o ^ 4 ^jS^j ^y I— j J-i/ <!)t 4 aj Vj V 4 (jbjl 

. A^ylVl y i4j j 4 (^tdl #-U<iil a£ 4l~v* A A . /s i 

AyJ^byj^t Silil y: OU»xi iJbyJl ^eJUyill u -> yu j 

aJI a>*j 4! iUlVl 4i4-i» b!>U-l ijv J^J • 'bJUslI b^A.1) 

<1) 4aj ) . <J>- ^) aJ>- A*b aJM>- jwaJl jj y^ 

4 Ayj^bjJ J yjl 4s jJ-l 4* j<is£ 4 Ai*Jk' AJbyll »_-AjUVI (J ^y 

. ^tiaiu f O^ 1 t>* ^ W*'^ 1 

— 54>-lj Ay t « a>-L** ^\p J^. " JL i 4k-«j l«| iJbyJl ^JUyaJij 
. i%at» As-Uv* y* jS " I Jp J*l£J A«5”* y l»Jj — aJI J l OblJlj y> aJU)I 
) £yillj 4-j * _^Ul d)Uyi (J AJbyJl ^JlAvaJl J jVl *UJb*t 

. ( ) ♦ \ ) c _4 w ) t t3L* ti ^JUyiJI (JWI 4 ( ) * • 

J*yj - A^ AJ^ Silp AJbyJl jily J b^l 

Ul^ull S4)lj aJp- ^L*i‘b 0 — (Companion cell) iiil ^11 A^U-b 

4 aJ Lj^aJI ajjJVI aJ>> j U* j&"\ 4 t yJil5c4 jJ> (jw~i (J| tj 

A*bM i>jCj 41 j , ( ^ * * j ^iSs-i ) AXfljil A*U-I yb l«* y*v»lj 

4A*Jb^«)l aJp- U 6 ^^1 Oj5sj j 4 L^l bb-1 S4)ljil 

• * 

aH^I fl 4 4 Ajt#l jil b^l^-l ij* l^4C' ^Uw>Vl A«4j 

AAil^l Ij^L— ^* 1 ^4pj , o4p- 1) Aiily aJ>. y AJbyJl i^jNl Ajbb- 



( \ • # JO ) 



(') )- X 

uJi w'yLj J jM jVljfc J*-U- 
« 4* 

^.*JJ^~“ O^J-'- uj' J^'Jj^ 
uU iJLytt w-.\i^ JJ^I 1>U J. 

« ^S~ j* JV y j*-'** J1 Jj* ‘r*^' 

j *jl>» w uui u* 

• ( yjw'>~ i*- ) wliiiU 


j t-A^ ^ c CjU ji- 
cOtrUI ^ itl&M friyfyl 
*.l»-ijJl ^yj! U*j 

• J ^ jt 

iAil>l b>tt oitii iiur 

(iljvu* Lj-^ui c p*J-1 J 

aJL^JI iJ>. J 

I^oajj t Ifaily J)l 
L^U-I Ua^j . 

^ jt U] Ij-U «iil ^il 
ijjNl ^y Ut^s C_Jl y>- 
trt— vtf i £jll yjl 

l_*jl yU^I^Jplj^l j 
oUp 4^-yj . ( ^ \ jSvi ) 
(^*i)l jl.AJ-1 jjp ^ja y o* 

u^jp^ii >isjw 

yi>ji i^i 

. (jCwJU*l {J <*J~I Sjlil Jajjij 


yiil «*aa J^U* jS 4yjMJl «UJj J\ ^ J.-*^ o*j 


^y iJjUt* ^.sU* ^Jp *-l>JJl t£jp£ ! *W1I Aft. Jwi jb 
— ■ (_^ y“^/l 1 (j t>jU)l li^U-l tS^y t a*^JL>jUI 

£*;»■£ tT” — <lJLU)I ^1 jil ^y bh^^pj 0 Liiit Oij^ IT* 

Jxc aUsu** *Ui)l iwtJ jLj . -u^l Jl iijilj oLpbaJl t^jl 

• *k^l ci 

j SibJi (J j JaiUl *-l>UJl (J jUl b^J-l j~l>*j 

IjJp 1 ^kj *i/ aJLS j t Jla» c)T l*| t #-l»JUl jJ/" 4 aj 1^£Jj c <5Jj 

yb *A ^* yj . j<*UiJI ^yWI aU«DI l5” 0^ U|j t 



m ~ 


dJDjfj l Axil jll h*>U-lj jUl (^)l j»li-l ^Jp 

, A*. l b jiJl . »V>liVl J/UJ L^JU ^!l ^4-1 

; aUI *U*$fl* Jl&VI *UJJI J : (UVI 3Ut 

. JjiaJI <j iLli a yiA^JI tl^pVl <J J . c£ <J dU-Afj 

. ii tkJ^A jl a^u-j jA U ; aj y^j I jJ>- jj& lj-3 liaX^I U.Upj 


( v _^l ) 


.■ 0*^1 J^»lix)l L- .Ju.4— t 
. (Vessels) oUaiJl jl 

. (Tracheids) Ola-^ai)! — Y 

. (Xylem parenchyma) jl — T 

. (Wocd fibivs) eJsLll-i 

ou-ir ouui j a^u'Vi jw»/Ji oijj uyVi jtc : ;uySii 

^ j » a ^%P ^*4 ^waxII ^P 0 j y/?A* j • jjviJl 

.jXy&Jil ^IJaxJl ;J AaIvX-* j' a^i-U.~« . aJnJh!« a£*C" Uj4^- . AU» ^>Lp 

; tiL>-l A;l_)i>-lj till y i aU^-l'jJ 5wU£j 

. *1 ^Ll J.li Jp lva-1 ^ eyi U » #-lil jwU Jp leb il«u)i Is-fl 

liikj !Aj»Uf i a.lo i Ajlb^l y* tjA«P> y* *lp _ j) 1 L£*.Uj 

• «• m £. (f 

. 3il* y* OlJtJa yi tiJB J <■ IfJUa^l fj Ol dx; l> jjl* 

eUi ylj& <Ji l yj aJL^UJI Av*j*S,-dl <-_aj4 Jj 

-lx; A*tf yC.J.1 (j* -li j . IpI«JIj *)/ j]a JjilL" t aL^JL* 

l ( -li a 1‘1* j-bLI OilS^ b| 1*1 . pIp ^J l <• it> jJ>-b t)LU J a,xL>- a>U- 

>w* jiill ^ b-lP t U,*J> lj>-lj t Jb dj&i 1^1^” l| < — < j4* V 

0*)/L>- (Jj . (J ii j* jM <y e ^JiCiJI 

; ipjV I L 1 ^- aU»UJI (J (j!iU»^l ^Jp V aJLJL* 



- nv- 


A^P^jVl tj (j OVlj-j o4A (_5 j . I^Ip ly? ^P Ifl . St jk> 4 >- y i£|_» 

Aetid-I vJj(jLjl ^jAXJ ^ 4 ^>-V Olj A-PjVl viji’ J . I<5j4i£ 

J AJ (Quercus) JojJLJl J j . jll*l A*yi.; J,| Jy2j aaI-IAI 

b ** t 4>-lj j^a 4; j V OtUl A*J Ip L.^1 j i til 

a»pj! li ^L»l _j a^pjVI ol ^p . *-41 j^amX,* i ^ivJl lA^i? 

. aIUII OUlJl 

(_ ■ JtiA-1 *■! J>-t t .^.i J ^Jp A*PjVl j 4A- (_£jjli)l JalwlJl 04*-^ 

* >• Vi SjU JaJU^I 5iU j _^* J!1 - jU'yVt 

AilUxil A>-l„«ll ilijjj ; t\f- jU (^jVl jLlA-l A>-U*w» ^jA J&+JS 
Ji.j-1 i tfJJi wUj Oj&j ^Jl jjl4yVl <_ .<«j- 1 *ljp-l ^jj4xMj 

4_~Jid-li j*il — yjl-liiVl i_.Ji.j- 1 t-\ j>-t ^4il ^*i . lyijl t£ ^jliJt 

* aI^sj Ca <-l>UU- (iijjliJI JiUJt — (Protoxylcm) JjVl 

J tf"" (Annular vessels) a,A1>- a-p^I ; a-p jVl j jS\J j 

; U jjJb>- ialixJl 4*0 04*-fy <Jj 4 ( I '. \ * Y ) 

( ^ : ' * * ) i (Spiral) SJ ji j' <— 

aJLj 1>- jliflXj j i_J yjl Jatlyi* r ‘ J = '*r ) JS4 j 

t$ 4J4ALi.« dJU p jil 4>* (jU'j ' \ft" 

jl v 4>-lj ol <J LiU- JaUxJl <ui 0 j£>j » OUUJI 

1 f t l A , — 

4 i£ J >- 1 (J ( jUJL-l (y**! (j (Jij-t JaliJl 

_>Aj — (Metaxylem) L_JiJ-l <J l»l . ^>~ ‘Wajl LT" 

j 4 llxUi jS “ lj A*PjVlf — <_i Ji.j-1 ^jA Jj»4s-I 

4^e-jVl j . 4>-lj jT (j 5 jA'-aj j 4»j . yiiil jl 

! \ * Y JaJUtdl 4 — >%Zj (Reticulate vessels) a^Ss -ijl 

A^Pj^i eJ 1 d\j£i ^ bL>l l,- 1 ^>r_t 4* j « ( ^yt , j 

a-p jVl 1*1 . (ScalarifoTm reticulate) a-^L* l^i aJU-1 o4__a fj 

4 I jJ— Iflilplj AjPjVI ^lyl (Pitted vessels) e ^ — 4 4 ' 



I 


2 


XL 




>lr) 


Jli (w) , JL- *Uj ( ) 


; Li jV- ^ £'*V» 

• , i; * ,U > 


j t _yj*l ^ C-ii y (JJI c*LJI a«JUI *•' js-Vl J 
d jSC *A#j S ^Jll!L* ^A> £*i^l^>* cS *^1 4 ^*Lc 

• jt£*MA abfl (j Jja^j ^ _^V^* jl 

Jaiix)l 4_^»1) dJJ-ij J ; 4_ rt. l a'.'. « t_3jAv» (J S-~> jo j 
(Scalari- ytU ^^U** **1 «4 a <j <-)&.$ * ( * '. ^ * Y ) 

) — (Pitted reticulate) o yidl a*p jVl 1*1 t form pitted) 

l*T c jl^sL-l #4 j^-1 Jilp-I ^sJjl i? j-d-1 ^Jix l^ii — ( <-j : ^ % Y 
Jjjl » ^Aill ^jbU JaJUdl <U^^Xi Ja^»*d-I (jy ^Jl Cj1^>»jJI 

• j'^ 4*' j*?*' 


V-t oU! ^4 a^UI *•! j^-^l J 0 ,J]1 c-JL^I ^pjl J ib-%j 

^>*mjl 1 *-Ua1 . j J j)all (J (J j*j V iDd j c JkUsJI <Ll* 

4?xdj ( ii jll tf" ij jjld-l <Lp jNl <J ^U?«il! cJ ^i)l ^Ull 

uu-i v j ^uuli opIl* dJiior t jioJLi ^ ji *i^i >j? 
— Ouw 4 p- jp uj I j li) J jWl (j AP^- OJi tilb £* j t L-aJl ^-aJ 
t (Sj*zj U ijpjNl OJi — 3wb-l j’l <ulijl CjI ji C*lJLdl 0UL**> (J \f 
. i)Ul OUdb JjNl (J jjlaj i Aju-Ij o IfiJ X J^P 
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( \*r J£J) 



J* jljt)' • J *" '-’T* ^.“ u “ \' (< J .r*- J J* * 

(r c ) • C4" JD >'J' * &' J ^ J1 ) 

f ) I ^ { If ) . <JU ^ f ) 4 Ul jt Vl» 

■> ) • i/r 1 ( -r ' ) ) • ,{ *) { c 

jAs ^ _y-Ttpy (Ttacheids) OLw*ill JZC ; 
dj£cj (. U yr J^TI 4 ^ Alku. iy ^lip is - jVlT ^ j . ijjJi\ 
4 jj» U t 4^*1* Ajytt j4** ^ 4 aJL>- ^ ly 

iUs jil c-> jiltJl ^y liill Uj4^- J 4y j'b/l jp <JaJbst L^SsJ j 

OLxv£ 4JI jju A$”" j 4^-I AP j y* jA> 5 jl C Ij^^-I 

AjA jN I <_$ U! . ydl Jlfi.1 ci ^1 j-Ji yi -LiJ ; SjjU*di 

oL xyaili) . 4>-l _jJI *-U _j)l L!>1>- ^ ^1 cj > _ jilll jX ^1 yJl «Ji<t jji 

Ifjl ^iat (wj47 <1)1 i l$l£w <^~>* ^y t-l^UVL 4-4.11 a jiZ' 

l*aJ j < tlilUu jjil UjJbj* j ^*jl If 1 <1)1 \%~ 4 <-l>UNl <j ^jil 

ijj yll JaL^J dly-ty ,j^»w <J A*t 4-j < u^UNl ^y ^y* ylj yai' 

<J* yJj ( yjc 5 ! j4>Cj ^0“ <JjUVlj OLyajjll <j\j AjJl 
. <1)j^Jj (Fibrous tracheids) a^aJJI oLwiaIIj a)U-1 sJU (J w Uv s A a)! 



- T 


j i c OtiUl t-vU-l OLa«,aaJI 

. 4-*A 1 ^jw-* ^«4 *Ia>- £^ iJl i— A ^.,!. t^2 Jl ^JsUM 


'*Zj L*Xs^UtHf , dJ)»AjCw* ^ i— ^wi^" ^ 

?v«.wj (iiU; j t aJj jl>- jl y>dxll A-aL>- o j>3 A*« hjl *lj>-Vl j iij&dl 

\-OJ C A»^*»i 0 ^5\«i liJJj 4w LiiU ^c;]l L*l t A^Pj'ifl (_J lJ"" j-^3 a AlljaJ4*>l. 

C)j^i ^yJi l 5_? <■ A*JlJl < o j4ll I CjLu-^ieJt 4^y 

i k.A.Jj j 1 Jl Jk£ 4,U*.«*j jiJ I 4* j . jiJl I4 p aIS”” 

vJj t ( A® ) j y * 2 - Jl t— «£*>■ ij iT" — c_-5 liJ! y j — ii JiJiA J 
A*?-! y £,,*>- ^<4 — ^_jVl _*l4sLl ^Ji£ ^ i — ® jiJl (_A4»» > 0 I 

A>*li AajJI 4^P Oydl lfl«oy 4>*y_J . y^vill (_£ jjliJl y* 5 y*A) 

aJS^VI j . *lijjl y 4 j.Jjl <J*>y- til t£*J * y**^ t — .a ls* 

AloU^ ^yl yl jU^I _/5 I <J lf,lp c—<* _/u yislj • 4***j jA*JJ aJjNI 
y Ja^j^Jl *• 'JJ ( Ao ) (S tl^xHj ly J5^ 

U ^ i 15” — o yJI *lip y y* ^]l A*i j]» y lalw* Jh>* » *-L5JJl 

il yo l)^ yiu* ^Jl <j J> C-adl — yl.J! t— *Ul <J 

iw««^)l 4 -,j dlUjj i j>-'i!l uJl^-l ^1 <_ja^y>«;)l 4>-l y a!^«»o 

A ^X yaJSlL ^jy3 ^jil (iiij J ^U^a!I jl-^ajl J <• aJ| J&'h t54ll (_J 

/j> (_^l*Jl Jaiv^Jl Jli'l ?CS Aj^" 0 AjI (_^t ; 1 A 

y Aiyiviii yJl . *lj>-Vl yU y)l jlfi-l #-lj»-l yaw 

c l^Jt,c-t I ' 4 J*J ® J I - 4 y iS y£- , 3 ^ ajlII l;^’j-i 

Ol^yajl y aJU iiU^j . JlfJtJl Oli^ y^-.!! Oli e-dbJbJl y IjjCXj 

(Scalariform AjJUJl OL^ajlb u!* yj » c v» liJkiS aju/> U Ja> 

U ji- (j ts<ait 4>-jJ CJlS^ l)1j t a_ 4>^)I OllLU! iy.£ yj c tracheids) 

« • 

. ^L.5^11 y 

a^«Ip4JI a>w*J'^I 1 a.^ j 4 Xp cJ^lJ^l^y - 1 — »j4i-l * c»*»«^ , l v^Lj^ 



olj i »_jI c aJU-I 34 ^- j . a 4 >JU j. ll jSl\* 

j^Cs- a-p jVl <j Jlc ^ 4)1 t-jJ-l J ioU- vJiUVl j . a.». : p 47 A«iJ?j 

t %JiUVl Aj j44i iIjLww'I aJ ^4)1 1 4^-1 1*1 4 j\\ 

. oliJl *A,\f j U 4 >- (J] (£*y OV 1 iitaj 


b^l?- (3v4^-l tj* 4>*^*J ! 

c jwtt )l f” 4 5 j\^ai jl aUs^-m* j jS\i 4i A^- V-r^ 

4 1jL>-I Aj^JU j4>> U 0 y^ 3 4 IjV^I «4a j-U>- ^Jp a.W,»Ji j&’j 
yj aJU>UJI j44*I (Jp A* jA-aa <_Avaj jt a* ye^a-* jH 4j>- jJ aJ^I e4.* '-j ^ 
4 a ai 4* l^4\! j 4 (_»IWI (_J a»>- 4_.4i.4- 1 4 a— 4) jL j , Sjjbjtsil Ij^^-I 

y £- J . AI** ^tfllp J ^>1^1 Ai..J.i ^-iJ^'Vl jj! aJ-I L- U y£- 

L4a' 1^* — j^4i.l *-!JuJi i ! y tl>l Avali ^ 4 .ilji! y* AOjIU ^Jp A^4-l 

dl^ f* 4 Jvai Ail- <_j J i 3 jIp l4\Jl IjJ |fl — Ofcjll il jiij 

^P L/iit t 1,44-1 A*.«4)jb \£ y£ 4 ij . JUl ^| y3 . t ^_§ Ayi*. aIS"" 

. u jip j oij Cji_pb4nr” ^ 


4 Aib^l CililJl c — 44 -I Aw*.^l>jlJt L^U-I ua! 2^-3 

(J J>- lulj 

JsAt ^>-1 J ^$ 1*7 L-jU-l Jily ^ OVi>- Jj 4 AjPjVl 

^ ^a.^LaaJI j 4 jlt ^0 i 

. ijJiJ-I 




iii.aj-l ou j J*UI v-/j3i 


*LI OUJl j£> ^Jl eUiJi;Ll b>U-l d)l i_ >L <_$ U j$ 2 

jjAsUj olLJI jS, <>.S>j\ oUldl j -i^r j j 4 l>- j£ y 

C ' 

U*-lj Ulai a* kL (j y>j OU JU A^bJI ia'I ka\ jj * . l^jyj 
^-jU-1 ^Ja»Jl ij ilb j} . ^IkflJi ^sxij ( AA ) U-^a^* 

^ : LL»j yi Ub»l j 4 jl UxJaJLi* ^1 Axlad 

d* 4 A*jsJl C*£ a-xj’U- y q* lJIjjVIj 

4 Li <jUl ^P (^Jj'Vl 4 A-^-jL- A^l y*A (jbJl 

. A^iJl JP OOm Ur Lf J-tf ^«i-l J ^Lyvi 

(Promeristem) J j^ 1 ! g-all d—>- y a~»U( wSi ^ai\ JS j 

a-JLSj’VI A^wJ'Vl ^y (^} JlOijJl (_§ L^bl-I luJ aaU-j 4 jv^dl jvP 
. aJIp jJI a’I j 0 yiiJI j 6 OliiJU ^ 4 aJI 'oVI 

: iyvJ^) ^UJl g jjJl J 

*^•1^ A^wii-I ^3l«JI l^y* ii j&s aJIu^VI a^-JNi ^mJcj 
jL»«Jl f_ ^ j ^ jiiJj . a-JIp ^J lj i»LiJI A>**»yfyl 

J j A^JVl j* aJ^II o-L a~J J Oli*>b>-Vi ^1-1 Jp Apbiil 

A^-JMl ap aJIpjJI ObLJl ^a*x i yii 4 e- 

SjO^Vi JpfcS tfJJJllJ 4 Ajlp J^\ A>»„jVl Aj*xL»Vl 

^ y- 4 ^xb<Vl axL> *li j>* ill jjau-l 

y Lx (J 2 jilUx J A# j/Ca ^ j>- ^j^vi 4 o4>-' j Aii>- (J *JJ yj *UojCa 

oIpILa)I ^5 Wk^I j 1 — -y jJl I»ap j . ^«LxVi ^JJI ^ 

• 4-»L»MJb Aya ' 
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l>J JIp J! t r i 6 /> JJI 0*yu.l j J 

— 3 J 4 IJI Lj.lsil.4l — A» l jJaU<*Vl £jU“ ^b^l ^ywjjl 

<_£ y£ l^i *liy A»ljJa**l cl^ 1 ih ^ c (Cortex) 3 ^dJi Jb 

'■iij i (M;dulia or Pith) £^»Jb ^ j*i '* f? 

d/J ^il OlilJkl jj[> aLvSjC* ^ J>- A.w. wl .^ A«jIp jJI Ail jia*-^/l CJIS”* 
(Medullary A*dVb (J* -*xlt *1 y-L *^JiC ^ j^-l 

Llai ^L»Vl ^lwJI ^ V* ^ OUJI (J l<t rays) 

. a*pIj£ A*dlj 5 _/*^* cli y^L 

( ^>.iiUii oiji <ju ) 

* 

{^.A^b ja£***a ^ lia^ (^LmJ 1 ««S*^ftil cj^*^ 

4 (Hehanthus) j*w» J » ! l iLp (jU*J i*«bJl 4 ajiII ^a a*j yjl t»»jl~d)b“JI 
jl ^laj! ^ U djl jli 4 bU) 0 _^iwaJl 3 jilb ^UaiJl dili { j^ t * 
i ( ) * t j£i ) AUaidl ^ ybl y* S.A>-I j aJ»1>- ^ l_J j* ^‘Ip ^J l ^Jili 

t_JU-l <j *WJI I^xj 4 ^yJII x_JUM J i_.,d4-l 01 j 

OUJb «U y- JS’* <j pUJHj 4 _.d 4 -l 01 Lad Ji>- 0 b tf" 4 1 ^ 1 * ^s^jU-l 
« oJbLl ^jJ-b )) ^jJ-l (j* £ydl l*iA u*-**ij i *A>-I j *Ja+0> jJp 

. (Collateral bundles) 

^L*£il AP jAA Api>» <j A-jIp j)l ^ j4-l ^lilXi! JJ j 

( Y ) j aJLpj)I aJI^1x»VI 3 ( ) ) '. ot>Lf 

3 ^dsill lju U Jvajj f A*iVl ( f ) J t £'£ ;!l (J 

£ijj> J* ^*1 ®^Sll ^UJ^l ojj> ^U'yi ^jjj . 

Jl^it J uO^Lt?^! jjp ij; ^ a ^ > , 1 < aJIj>*1 £*j > ijl 

. jdJLI yjj UJLijb b^- .IjJl Jp i*^l *iy$fl j V-'T j) 4 b^l 



/j;— ' (i) i * j*. 1> (*-<) I |J\-* ,J \j? £U«1^ f**J 

*i.loll o\.l l ( (• £;•*' ( J. ) • ^-5 ( j • (J ) * 

( vl» . ^ ) i ? y.M ( ^ ) t *li- (J) i i.L.i) ( f • y. ) < 

. i a— J' J /;j » £'•— (J*) 1 ^) l V 1 *" ^ ' • t ) * J' 1 

5 y-SOl Syiiij iUf- tiL* ,J ^>^.*1! £-Uajj!l liva^ti lijj 

. ( \ * 1 ) (jVl jJj.vaid' ‘- r *T y)l L/-J 

« j 4A <3 j ^jLA-I UaxH I 0 

* t3L-lL Ja-^- j . (Epidermis) o ^oll j_ 5 ^ 

5%«.*«a!I I-La » Ai 1-Af- ^.S i Olf-I J» jl v_A ^*jb aA1a^j\ 

5 J\t OtJJ illM C^Xo!) ( Jiaj J i UJ J\ Ai>-Ll!l Aj^v-j'yi iyl?- ^lv«aJl 
(^} 5 ^Jtyjj! bvta- M j ; (y\L*^ 0 <&> -A*) V] *Us> ( Jv*A«jV *' <JL yl* 




( ' ) : uj.< >U G\.:l JU j ^Ui 

GUV' <J * i* J*- (^r ) i y) < \ £ ) > 'r j»A.ll ^laii *o1 

• 3))t.£> i.U.il j:c ( f ) * «.•.*? jlO 

I u c\jc ( lT ) ' J' f wAi ( G . £ ) 1 f ( &” } * 

. j ^Jy r** ( * C > 









Ol y j 4 Lla jjfi- 4iJi CAt. y> *»j&» '• 

^•IauJI ^4**J t l#^l4“l diU*i« <*Zj\ JlK** ilp ^ysj 

c *UJ iUiVl aLJU 5il» y j 4 '^jSjl y o j£cJj t 5 ^JtoAJ y-jUl 

«• 

. yu]l oUl ^k* y* £iJl JJk* ^ Uay-j 4 pI«o di)4J j 


* o‘U yl £1 jk-ty uaUJj 4 JptUll y S^jJl JS yj : 6 jjJ\ 

A A ^ J *i i jIj Ia jS *1 c y<* oAp ^Up yk ^ ^L; j 

C-A1 s^ (y^J 1 3 5 ytoft CS- 3 y>-^l £AJj 4 Ifl* 

Ia j4^*j c Ol7LJI jlko (J i^*j jy aJL^j l^kf* o* 

. ijkiJl y «kp' c ,^.lll iLp {J 4-k*^ 


y jU"l 4ikil y <Jlci*yi (j £j4J iibAj 

li-jU-l £*>■ -skjl J Jki < Ja-IuJI j VV“* jUI <2kll <i| 5 ^.iull y 
jl jO^>\ (Jj 4 olkilj Iaj> 4^* tlXc" yJliJ (S J <• 

Jy»Cj y- 4 J>-l4ll til l^sfl UK" <-xll C»liLll £*>■ (J 3-iLjJl 
U«mm) jUI s j£ji\ U>* y j , ^«JIj jL (il 4 K" y^li ^.MiUI 

olyf IfOj ji3i3 \S~ 4 yi>- £j\X5**% — 4*>*jU-l k 9 U-J — 

. (Resin ducts) 

— AjJlpjII i'f jk^tAJ aJL^^UI ^y j — 0 ^y 3 AiJall y**2j j 

* • 

^1 <ijj^ ^kk < 3ykp yij «kLx*>- ti^ IaL^U »l y>-L 

t^ywJl Ij A4JsJI o4a iiilul j 4 cJftjwi tJ yk/ f-lki’i ^JjP 

t)j^J 4 jLp OL-J k y*i> <3i» <y> j 4 (Starch sheath) 

jliCVl 3 yST AiytiJI J 4 £ jl£l VI* yM f >li V M /\ 

. ycSLall £ j \ _»i 4^JLa)I OULJI jlk« 

(Vascular cylinder) V^*J^ XJljk*^! ! V^*^ iiljki^l 

V"jUl A4klf ^a-Jj 4 i-»kt A>^JI y V k£ Uj V‘l*yi y 
ti t (Pericycle) j£w*oy-— M jt AiklVi iil_«k<^l «!& y 



vJ>UVl y* uU y* fj 4 OUJaJl 3 A xl a4« ^«*JtJl iLp (_}U 

t_$j , a*pI>»jJI A^iVl j <~*i/JL>jl» L^\>- 4 aJIp j ^ j-1 f7 J>^~ 

b^U- y a*!® jl AiJall j jo* — ^^JtJl jLp ji> — t£ y* diljU 

m 

OUi» 34 p y j j^5 4ij . jl 34>-lj <iJs» J 4 Jajti A-*jJjb 

^ujij a.p /yi jp g y£ ^*vi u r vi~*- 4i» yu j ^ j-i ui 

U,j»u 4 *U- y K* 'j>- ^ i^S " _/Jj 4 3 jUaaII ^aJ jl 

£jl I 4 a y~*>j t (Cambium) ^ ^j y aJISjJ b^l?- yA axJ? 

a j>-j OV iii!i * ; (Open hundles) (( b-yi* l * y » ^ j-' 

*U*Ulj (ju *b_ylj UJUj a>**JI yi^jj <£ y ^ JftUdt ^.wj 

. .jwL&NI 


4»-l _j jT y a >- yJtAj i-dlsf ^ y ji| ^ aLp JU J f j-l> 

t3U.ll ^y (J *U*ilij . ^rcjlUII Cj \ j jU*J 3 _/j? iUo ii\)j j 

OU j&j U r V t aJui^I ic-U-il a^JNI y U* j-ipl jvC aMJ-I 

«• * 

«_J^l OU yu d«4J J 4 v Ul Ui)L 5^, jl aJU^' aJ^V 1 *r-* i’Vl 

. (jwt-UiVt *U«Dlj 


oli « j^\i/vj a>m^UI j4^-l oU #L^la4 j!-&'yi *U«i)l j^jj 

Ujjljf-4 AP j 3 yS" <L>\ y*jt£‘ j4J U)b j)l l^Ail/Vli . AIjUII 

i*-» i (£ j . aa4$3| aJ-I <JL>\jyi£ l» it - jUil i Axil jl IaUjU- 

* 

(Sieve plates) Uib j ( ^*Uv» j ) j^*l y- ^ If \ ^ ij*** ti 


jJ <4 aI 3 3 jj4«-»* j4«# Js^I j*l 64 a yA jS" I j 4>- j 4ij 

, j4^-l AXj*j Aj>- A**jj j ^sUJI «4f 4 JIj jjl l-> jiT 

C*iU 4 aJIp j ill ja^Vl /f aJUI aJJI jA ^ yy l^3l j 

•4>-lj AA.JafT Ucy?|j j4.; ^Aj 4 AC4i~*« A>»^jt A?lj^-t aJL J 4ic 
AitfUj Uo t*4^ Av^ls^J 4 aJL^j Aerial A* Ij^U- 4«jIaJa S4P j 

. (jUJl jy£ yA ^^Vl *\ J»^Vl (J 4-4> yiJ*^ 


% • 
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I ^Uai; 4 Le- j)!\ y C* y j l»l 

(3i AaPjVI 4 6 jJt^a <..».. Jtj jlj b^!>- Aj jiai 

<>* J^ 1 * 01 * j^-l <il V y' ^ f 

f J^*' diljJj t (Protoxylcra) Jj'Vl L4 ‘l-Uj'yt 

(Metaxykm) ^UJl 4._. * > 4 -b vJ> L«l . (Endarch) JjVI c_ 

5 jii* ‘U^'jT 3.iUJI J y j ( 4*,wl jji a*pjV I l> 
a*pjI 1*1 4 4l>Jlt Aj^JSJjLH b>U-l J OU'i'l y JJ i UajI aj 

. aJ j' AjiU- A;P jl lJUJ! (J yi Jj'Vi 


^Jl a**«I jjl Aiiaill jAj 4 (JLJI y <Sj*j ^ j 

Aa L . ’ .C 0 . «A* lij j Axial* (3^)1 LA J 1 jjA Ajlp j)I ^ji-l 

ft 0 JuS"" Aft ^> ....i>> jl' ^ 0 J^*J J 4 A A«y3 j 1 d a] ' 

' — J ja)I O^AL>m)I l yZK) (_? J 4 Alll« AA» y A 

. Midi JA Ja£ i <iU! ia^j (J <Ja> jj£ -A^* 

^JaI~1 a,^J1)jIJi y aJLIS CjIa-Iaj a!1-U j&-')}\ • 

. K*~aa^ *U j>- ljI<*^ j 1 ^Jddl aJIp j)I 


A*L*s "V I 4*plidt AaI^VIi iwJ jjCi Aij*.l^-! jljLdi l? < ^ £ ' udi wVi ut 
aaj j A-.iftftiJ jb bM — >- ^y* o jScJ y>j 4 (Original medullary rays) 

. ^lidlj 3 j~*A )l jjvj U ^lyAAj 4 L^jJai abf ! (J 0' ; . 1 


^iai i j l a>xi y Aij.lJ-l l)I»JIJ l—^5** jJI a.aIj^ 

( \ * *1 ) aJU- jjl ^ ]l JU J l$ j jl» 

4 ^IjaiJl (J 4_JI«S;i u ,^aj‘ . £b'aA)l dJii> (J 

A< A~i.il j^JI L^U- 1 O'aJa U jkJ c 5 jws-'Jl 1 aIj*>G^ 3 ^ftljll Uj j-jJ 

(f f 4 • 

Ualij *».*\ Jh 'a j.l?'- 4 jA «3 Iaw>I S-lf- liji? ^gjl 

aaj yi 3 jJ*a\\ y ^Jp-luil *• a^^<1j jUl b*t 



ftjA £*>■> A-J' * s 














-,n. - 

«J*}U)I U L“>U^I jA £**jlj y^Jj <■ 

j^a^i ukii j>yT ut t 0 4 j^ij CjLu>- 4 ? I 

. l^il «_» j4Jj y JaJUjj ^Jwaj IaJO* 

JfcfcJLI ttil >1 ob^-j 4 APjUll &> Jl aJL> 1I 4^lit *Wdl >ij 

jU Jp 5Jb>Ji o.xjU^fl gts Jl 4 swai yb>II >1 >bj <L^JI 


1 Ob 4 <U»wa^il <LiaX**i,l 1 ob^£ ^|p j 

. *>%ne >\ jJl 5 AjjjVI j AaJ J\ 


<*pjV! J ^0)1 JiUsJI c—iJ-l Jj 

J,.* T (Jwit J_iy JjVl L-Jbi-I 4-Pjl b»l . VI y«a*J (J jiJlj 

U aJUI JiJjuj l tjiL>- y* 4 JW 4 JI J&Lj j-Lj \S~ c ^Ul i-pjt 


4 A A-a/9 lib-1 t—x^^-l 4*Pjl iSjfJ 4 T«Jjjl?- 

jl> 


: £jl! JU 

t ;C 1 . 4 ^ j* U ^y^Ji 

. <L*Ip 4JI ty»l>- 

a***I j 5 jAlli lJ j>*Vl ^UcJIj 4 £l>«iJl jr* c£ jSj^l *j^.l 4 a**Ij 
4 l*® jS - j £»P Jlj 4Jb»*jJl ^jcdL>/» <ll (J <jJLa)I (jbixJl Jj\j jUUVl 
\j!>1>- i_ju jb**Jl «Ua (J ^jSjkl cj # j^*«lll tfjnj J 

. ti-jw 1 a>- jjls^ jt «bu I 4 *J£j £U*Jl 

4 IJ^U-I SUi-Ip oljuviu ^jill tSb* ci 4 ils£j 3 _^OJI 

^^1^} (jUJl olS^jl (J y \S~ 4 3 jOJl ^>i OU ^JiC 

^P _^«Aj ^3 jJj «U»<JI lJ 4^*4" 4 ^ w a tl (^IpJ ^. ^ ■>1 Jy4 
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J ^15^ ^ /Cll A^l. «J I d4A £A (J^Lxj • , ^TujU-1 

IaIj*)^ *^LlC j w SjjUl (jVJ (J 5 y*toJl *»!*>■ 

c L^J y ^jJl a ^.ioll »l j^*l kJ «A>- jj ti ; Ol4-J. ->*)lJb 

j*jx il *bJl Ad0A^ ^ tj ki j ^-U pLJiJl ^Jp i^-iP-lwvVi 

^y • AL*k 0 yA*A>t l 1 j a. lt .*^,1 j <u**v~.> j 

£jU» ^*Xj ,_> y£aJl vJOliJl aJLS? l>-lwl)t y>* b-lv- . 4>aJLj jli' 

l$£c" . ( >*V j£vi * i5 . j* ) J»UVl y* <jil>- aJU- jjt i>tya,-<V' 
Axkill y* i.lj ^)t 4 a^JL)jI.'I O'jLkJl £» . liU . OliLk S-tP 

. A<k-^ 

L-uS^ ^,-wwiJl il«P J_jl.^ yP I yu?" r yl]t J k_jyl OIa~-< l_a1a^- • 

( \ • V J^w>) ^ j^*l y<* (1) &*!>• ilLx _j . ,y L Ji ^*-1 i lj.«j j y ‘ a J lc y! ^ ^ 
ax!»- (J jJ-l A.blyaj A^*jU-i y* y£*l lp> <U>-t.i!' 

i«y>- ^ ,J jUU- iiliAj c ^ r » .<..-.. " ^Lp JjL- j L~» ^1*' >a» i 

• ( ' * v j£i ) J Jv r ‘ IT ( yJ ) J^b *U-* ( t J ) * Li - 

La ^yki ^ ‘ *— jtJ-i yp 0-UJJi ^ ,* 

A~<w1>jIj l;^U“ J yVl yp 4lyatf0 «-WJI l«^ . i>- yu« 

(Bicollateral <y-*U-i (* jJ-b t/* t-U C* j*jy . aoIp 

tysl w ai l lS** ^jAjll OlJUlll ^JJbaj ( jk^ j 0 4 bundle) 

. aoUII AjUU-l ^»yLI jp t jS IiVu^-1 <Ja&£j c AjUjUl^ If ji\ 

djli. <J yp S jlS~ *-1>J)Ij < .^.'4— I 

IajU>* jXj l i ^l>il ^>*^~\ ^y* ^ c-»yljVl ^.IJ *-UJJI 

<J L^P Jsj*l ^>- ( jkA; t*stif yC.Jil ^lUiUi (J^ 0 

aJI ij p aj^I^ \S f i • ^a'aU y^j < e yU x—*» 5 

Ja-* ji *l>mUI <u...t>i jit LM^- L«t . tjl p ^jSCllI Alli» c jt iuil iJ>- 
yp U j«Uf 4 AX»^ (jsj (J 



idil L^U-I A: y£- l« ^ Vj C t-jub'yi JwUk 5"" 4liJU> 

• J't 4 <jrj^ .*’' 'fr J . Syjp V- 

<~1>-U!l Aj>>Ul J 4.4 vva)I JjVl as - jl u-iJ'l iiku (J j 

• «■ 

,/i^ib AjS> hk'£ j c o^jl^-l a^-UI (J a *<*\ ^!l (JlJl i. Jt» ^ -I AjPjIj 
J WI J J/Vl OU^I J^J ‘ Vr^jU! l^l ^ 


Svil 


ULu ( il . ^ ) i i^ ( v ) • LJ* Jl - ^ Crs'-'V^ *"?** *-i 

( t J ) , ij.jiJ/ ( J. 4 ) I > wXi ( w . j. ) • 

* ( J*/ y ) t9***0) • J lV ' •* C * J *° 
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ij ^\ jli m\ c*\ ji <iiw 

: S jOJl JU 

Jj# jjp at- 1 jl ■ i jj}\ jU J j|Cmp Ipt]aj bnaaij Ijj 

‘ < '-A J&) — Op ^ grill j 

— Cj\ j'i tf — ® til ^.,m*iJI y.**i Vj 

. 3 jo^Vl olildl j Uw j ^jjl cLAJj J^lij idU-j j?*- y V <j| 

5*A>-!j 4 aJ* lAP Igi jli y aAS"" (j 

Olji (J lT — La 5 j . o j^oil £*£ ^io UUVl y iLii CjMA> j\ 

l^Jlisxdj { JUl o&iUu lit>^-i y 44 J? <y ^ »5cj — (jcftLaJ^ 

j Ol 1^1* J c <L»Ul <ui)l ^ <»> jiJl JUt *!j»*l J jy> 

. S yjl L>* oblJtuI Jic t VX\ 

( \ • A JO) 



j A^kil' £.jy u L. UWr ^-J 

v r'- -V> p-il' ‘-7^^; (y ) (»-) (J) < (v) : ** \fsj 



- m - 


\S“ _jt aj^&- (_} aa js* Ua 4 «jIp ^} l ^ j 

j 1 ^j t ^m^mJI ^Lp ^ ^>* 5 "* a*x> l>* £ j^djdLJl 

jj^lj £ 4 p-I j jJoi <_A-^jJ .Jp- (jwL&l C_~i>-J pU- ^ 

AaU.* ^ Jp- 5 U>-I jJl <iUJl Oljj ^ J>- t_A^» jJ dJLUj c ^ 

— tjciWI Olji ^ j>- je- «Jd^ U — a £ (Closed bundles) 

A>*^irtil ^ <S& j*i j — Jk*»jl! J <aJ? ^ 

. (Open bundles) 

If ; S4>-l jJt 41UJI d-iijj JUL- ^ J>- (J £jU-l cil £4 jj 

('■' S &) 



( kj ) 4 c.a*l ( \ ) : ♦j-d' ^ J ^ J* 


*r . a . 


tJu* ( £ ) < *«•—* t ./. ) * Vr 1, V**" 

( 1 . £ ) i J\> ^ ^ • C ) * “'rr-* (^) 


* 1 <Vl 1 » ( £— )‘i *jd^ 

i »U- ( J ) « yu i* jl-t 

. <J ! y» i jmi («-») < Jj' 
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y (J jt *U«J)Ij . ^J>-l4ll (_|j 

<L*»J»>jlJ( L}U-I y UlJ t ^l>- Jl>-j . j_|lxJl <. isj\ Cp* 

m 

iaV.« j-l,j tfjil-ilj ( -Urt» iiit LV p- j aJIj^p y i^S* ju yl 

j 4 Jj ( 4jL»j <v»V Adl»dJI jU>-j . ( > ♦ ^ 

Oby^l; AlJbf j-Ui iii! J>\ Ij}U-I Ui ; *-\i yr AJbyJI 

. oUl 


J* VV ‘ V 1 ^ 1 J 4 J* 

Ajpj’Vl y <1)1 jsS" l)I^Ipj *by- JT” t-JLi-l JiCj t « V » 

* m 

y Jii .i4p L^oj J&~>j i « V » <J* _^-l <y-lji ; 5 yidl 

(Jj^ld-I jl ^yll lT* <tll».x> (Jj^fl c.JL^-1 l*t . Otx^AflJi 

£/S ( \ ^ c k-j ) A^Ja*',« a a y*J til IjJt 

a y«i)l aJU j k 4>*lj Ja i (Jfi^aj ^Je- J j^l t_JtJ-l is jl 

aIUsmvI *_ ijimi I^Jlp ^a( yi 4-iJt 4>*J0 ti«#y 4<j t (JjVI c-.w^-l 4sj\ 
JJii ^4 p J jVl is jt .ky j . J jVl y*l jlyt J JjbJI 

*\f - jJi j4^* III t)L?“t j i o juwd\ <;^JtJjUl 1<^U-1 y 
. ^J^-luJl <J* jJa)l Xs 4*il ^)l Adi jil a y*iJl ^Ja^-b 


jlxLU <^c" ; (J»U^fl 4 ^p yif>* y i* s* j 

aa»I jJI ^kL-'Vl <--*Ut y^-jU^I ^ jI*pT JvaxJj c jl 


. A T SJI 





jjjxii j>u\ 


OU-Oai (J Ajjf ) jjt OllUl C_ jn)I 4,*lji J,£c 

• J.J'H'I t-»* J A^H Jji?Ull i j>-_} Ji>-% c A*j> j<*~A 

\£b>- ja iJ>-\ j aaJ * ^ j ; (Piliferous layer) AAJall — ^ 

Aiiai* (J A*j^ ; it •— ^ j*** 4 t.iojJ -1 j 4 Jbl «_aUJ t j 4 Jb| AjL*j 

Jj* >\£ 4 jb b^l>- ^ j aa iJal* (jftj I 5 iyjujll — Y 

. (Endodermis) aJ>-U)I 5 j»iu)b 


4 *Ua-^ iaJallj £y'^-l jr* '^ c * ^ J • W — T 

£* Abbi* (Xylem archs) £jSVl ja iJ* ja jj&ij 

A^a^A AjJlpjlt Aj‘I jJa.^Vl 'J> jA (J ii\f- >Ap ~ y j ; *-UJiJI j^a Olp^*jf 

. ^l>*jJl A**»»<I!jjb b^\?* j^4 a j&Ap 
\ uJ^AiJl (jialiil »X& J^ Ailau* JS"* ^ jA 


: fc^jll tiiatl 

t tjiAwJl (3 6 AitJa c3 Ai A aJ jH ^jbt» 

Aj j^« ^ jU~l (_^| bb^b*- ij&&{ 4 iCj 4 AvaLu-tj b^^i 4 ij*ZA 

a JL W .« uaU- if*l AjLjaji »U/> 4 <bj4^> _/*«* 

w “ 

<J *)/| y tiibiSj 4 ( ^ 

. A^Ul A^ill Jr* Aj{j*)' OlplUiJI 

AttJa!l b^b*- (,54>*l ^ o4>-l j ^ Aj_)*i^-i Ol j\*iJl l »t 

( b^U-i diU Af- jic*A fi* A+ty$ obl JZaIS* j>XJ j c 
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; ( A***\j i 5 i S <ui< 

^wa*)LS ^>«i!l *Jift *(Jr* J • ^r* 4 -*^' j 3 " tP^ aJJ-I ijz** 1 . Jva i»j 

^>■1-1)1 jj* jlu>«JJ AjJfly* <uL» j aaJ? ^ j^j^sjwJl j'< a ^ J>i . ^ * l£,j^-I 

tl^JI 1^*4 ^j^%jCJ 


( \\i ^ ) 



>'•*-!' *^-V J •^h 1 ' j)~i^j «:yj' ^«: W1 J>:> 

; yjuU (il) « : ^AiJ' 1 ; >U ( J ) » ul^ (,» : (Ranunculua repeat) 

• ( j u* ) 


«_j#i>* AaJI jll jJU^I frlj^t <j — Aj^^JI AjulaJI C^- j^Cj j 

j£ iS jp^ AxiaL* — j a^jJI AiJaJl < ^ r <aJUiiJ ^lyas/ifl 

9 

< a yii)! iilad i>«jU^I Aiiall Jtc j i ii^UII 4>wJVl J LfU 
Ub^pi- dj*3j i (Exodermis) ^ )* j^S"^ jt a^-jU-I i 
Atfr jU-l 3 ywJl AjiJp j** 3 j • f Ij'^- aJL ^A j>~p\ SiUJl (j 
t lLii» IkUJ j 4 i-l 4 U jJo? OjL 

d)t Ajt__i ^ i jvdl £ji <• (Suberized) * J,y~* 

iJjjj Uju V} lUA tiiUJ j 4 frU SiLiJ ji> j-U^I 

• • - m 

JJU- J yt-'i tiUXj t I *jh±A tj»i>- y t 4j j-U^i Ol 

SI ±Ji\ Ji a}j^jj ^>-I»aJ1 i— * I jutuJl Ai» ^azC tfOJl till liLii UjJ 

34 >-l j)l aaU!I Ol j* (J Av^U 4 - j — ot^-'Vl jj^iw fjii d)li j . a-JU _ jJI 
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3 o-Lfe b^^- L$ 3 jXx\\ 0 ^Cj 

4 j-li-1 Ajj^j i^widjli (Passage cells) jj j<* 

. J^UJl J1 pill u^u. y 
: & j£i ft 

4 jL>j j b b^W- AjjJiw* Ai.iwl^-1 1-5 ® /“dJl 

(J^bjU ^Aytl~A 4 4*«aJI cIjlp , l^>lJl 1^*1 j£\t 4 jU^I 

AAjlaj ^4 o yiull uf+tij 4 OUJ <LJl^A I *UiApVI OljbJl 

k*»\ j* Ub^b*- ; (Endodermis) jl AjU-IuJI 5 ^*taJ b »J* yJ 

t j,u) a*jIp jW aJI J jp- l^*£ li*!>lA O jfijj 4 Olpl / I^Ixj ^*olj 


(ill/-) 



* c jUM ^ b~- J^iJI *JU ^a>- ^ £lLll J-^«: 

‘ ^ ( » • v > ‘ ; ^» (o) 4 a,/.., all ( ) « Kji*. ( E .j. ) 

. £^(o) « *U- (J) « iji*c <Li. ( f ) , o ^ ), Jjl ^ ( I . £) 
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<uiaJl aXk Aj jiwJI *x juj ;) ^ \ i — ) ) ) 

*lp jfi) j i A*l^“i ■ 1^ S ^ - liif ^jj A **w) OJ)i^ 

— «0>-l jl! aaUJI Ol ji j ji>- J j . (Casparian strip) jL-15" 
'b/j— )\t — \\Y yS^ (Hemerocallis) j-j-j 

^ i 6>X>-j jL-lS" Jajj»J ^Jp aJ>-I 4)! 5 ^.iaJl JiUdl 


SJ i aJsu^I l*-U- |(j » AjtJaJl tiJiii (_§ b^U-l j't'T' cij 

AiM*» l^Jp ^AyiJ c lN <J r* Aciaj e*L» 

AaJs j-LJj . a^pUJj j*bM Ajj^J j JU* jj-L ^Lit)' (j-* j : 3 jij 


j»Cn*J.I ^ILdl (__j ^ Ajlp a?«-^Ijj aJU-IoJI i ^»£jJl 


ii>-U}| 3 ytjJI i SiliJ ji- J alfclt 3il« £j\S* L_1 j . ( ) ) i j£w ) 


(nr J£a) 



. <LU.£ ii.U ( f ) 




(g* tr) : *-*V ; j *>f Jr**’ f-*; 

( * • V ) 4 • (j ) « • _/*£« ( ^ V ) 4 ^i/.J ^ ( j) 1 

( t ) 4 wA*. (£ ) l «li (J) I ii-V ((•) l j) /• l}* (j') < » J»Ai 

* .J fWJI jy,j t Jl* *-«u- (C») i Jjl 



TTT - 


t iJipjji <cuJi «jUi2*Ji j »iii j j 

*IU )) j£ 'n-w-J uJJUj ) t aUI/m jj. C.. j^-ll ALtfil 

. (Passage cells) jj ^ll l>^ aaJ Jl L}U-I a4A -J> j>oj * Ja^UJl Jl 

: ttU jlUJl Jajj I 

y* a4>*lj AA*1» ^ j c aJo^I AaJsJL aJIp jll Ail ^4J 

Aj Ip j|| pjj-l j , a 1*4 A-j Lp ^J l ^ j^-\ ^'jla- jb 

3 \fj 4 ijcuj>- J/* i_JUJI (J jJ i .>4*11 aLU ^hjuLaII 

aaL^I £l J Ia>4a c-aUj£ j t tjlp ^ jl ( > > \ J^i)l j-ls?* 

jtJl ;J 4>-l J jiii cj-wai ^Jp OUJU'o'yt *WDI J c_— tJ-l £Aj ^ . OL'LJl 
l~Jj jJl I-Ia '—*jAJ dlUlj * aIaLi* jlJail ^Jp jUi 

. jt jSjtJl ^rt-j La . (Radial arrange m* nt) iS 

i jAlaj y*j *m\ja aJL^p CJkjljt y» JjLJl -y U ujT yj J 

— U t AAv» vL* AaJUl* A«P jt y> < .id- 1 Ul . L^ajl jL 

u yty jy^Jlj t J jty L |ix — iJa^i A/Uaii a ^ j 

• • 

jjOJL I j yUjII f> 1 »lUj 4 JbJI <_J!i:i J!U jTJLi J1 
O'iAlftll Olji JlT- ULa-tj . (Exarch) c-JtJ-l a-^- jU- 

•a 

Ll£* £4 j tA» c j>AJL| jT" (J ^>oLj ^ jJ-l e—id-l ^yLL — 

wJLU JlaJ a4*J jJI aaUJI Cj\ /* jjJ»r j Ut . ( \\ \ J<i ) 

Ja*» j J (JaUvJ *lil4< _j 4 ti !4 pLI * j !A v*iiA 5 aU (JUI 

, a ^> * Iwwi a»* «mJ jL Aa» v* Aala ■ * j4J^I 

S j jjcuLaJl £ j \ j 2 jj 4>* jjP a4>-l jJl AaLaII u-*I ji jj4jj* j 
UliaS Lva>«i liji . K»y>- JT j Lp j^fl aU ^ t J aJU ^ ll ^ jJ-1 

. > N T (Hemerocallis) yiv»^fl sl<Lj j4> <J yc,*^ 

— A-a-U j *-I a j c) l'4 >- j 

AiJaJl A-a-lJ y ji*» &*\* ) }> ^T #Uj ~ JtJI eJL^I Jl* 

. J OtA‘JC t Ut^l 

^ • « # 
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iili)! O I ji OllUJI ti * y y — lT — ^l>vJlj 

0 — ^JJl jj-l?* (J {S' — ti (J'ijilsJ «a»j t o-i>-l jfl 

< j*kW jO* ti 


C-lJ-l <UPjt 


J aJUJI SjU^saH Jiu I4 p — (J AjJIp jll ill jJau^tyl ^ ja> j 
— OLJI *-1 jif»T y 1^ .Jp l^,*j j jiJ ^Jpt JA*J ^ 4jUw2 ij c_ 

^ixiJl ^ ; ioJU ^>Lp yi* 3 ^Ss) <jyjj 

^*** ti >* IA _/£> -lilt 3jjL 

ablA^- j4>* Ifi Jilii ^!l OVlA-l (J *Jl 4 <— iJ-l (J y 

-l>* y — U* >Pj J jillj aL-JIT — i-iyiJ! iLyaill tl»lJLJ Ajt ^Jp 

. ^PAxlIj Aj^ycJl ^<* ^ 4 t-^UV) Olp’^jtf' *-l>JJL 


^ £>* ^ -V <■ (Endogenous) C*l ji i^U-l 

J j’V luJ^I JiU* 4 - iJaJtl AaJiII 1;!>U- ij 4 aJIp jjl £1 

(J <j jUw» (J * yup < J <Ly U-1 jjJU-1 *_ J ji dlUj — *UxUI ^vjj Aiu jt 

<*»!>■ <iyaj I J t_oJ j3l LIaj . Ui»lp <JjVW> jt <J.n,j-l J-UJl 

lf-U 3 U- y> j Jit 4jU 34>-l iHaJl Olji l«t . jjoUiJl OljS <j 

• f>t>* 

jli 4 3 (J 3U(lj*il <^.>«-a‘< 1 I LtA^I 

\S" 4 ( ^ ; \ \ t 4 (_/* ) ^ *?S * I u3 3 ijJLUJI j*A^*l 

Ji f m d /i ^ui j4>ju v^ 1 £r J:,, 

^ 5 ! ^\>*l < 1)1 il j 5 j 0 c^lj wU 

jJli-1 jl JJoo ja iibk dir j)j 4 *z£ aJT 3 jaj djJlPi 3 _ <r !J5il ^LxiUL-l 

• • 

^y3 r j <Uj^J? y* ^Jl 3 ^iJi!l LlApJ- C-jUjL« Ole jiVl y j yij j_;UI 

. til 4 -^* p ^J 
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j3 <jV i JJ«A**J1 ^J>*l*-lJl ^|v^Vl iw^ 

. oJiJl JjUJa!l £y^ ■*] * (Endogenous) ^j-s^Nl OliLJI 

i*jU* ja h ^31 <OwiJ \a ^ (_~UxiJ 4>*U- Jl j 4>AI J>-U)l Jv?Vl t^yoj 
, AiJ AjJUJVl 4?x.jVi j ( 0 jA^3 (J is<9l>- j ( Ul;| a*I 


('Up) 



4 ii.W ( ~ ) < ^ ;iL ' ( C- “ 1 ) 

( g . j ) ..yiiH (*>•)• ( * * v ) ‘ S 1 *'* ^ 

- ( o^ } * o* ) C * *» ) * J-** 1 V*V*| i * il ' 



Sjj» J*U!I t 


< JUJ a**UI A*iJl u y 5 jviv^ ijjjU* ul» yjS' Jjl j jVl J yJiJ 

«JU _/£jj 4 aaJ» j!l (J Vj ti Aj-UJi* aJUJJ ULM? 4 - 

• ■ » 

SwU^JLt L^U-I iUijI j AjJlijVi li^U-l ^UwAi*y a>*Ju ^)j4ilL Cj I* ^ijl 
(_^j Ls£j 4J Jj^fcdl (_$ A-JLij^fl A^*wVl fcW-tj IT 4 (J 

. Aiilll JJIjjfyl Ip** t) a£AS**J.I 




j . aJIp jJIj A^l**^fl j A«U<aJl A>**JVl <y J 4 JLil l^L* C— £" Ju 

^hf.««jJI ^Aj L$"~ 4 (jL*Jl ^ y- ^l*&*1 ^P A^j^Jl (_J A-Jlp jli ^ji*l 

. J>l«Jl (J a ^Ul*l <Jp (*UaJl 

• ' 


J^iJI Atojj J ^ yC^A^ai J A»J^1 J>*UJ! e- -Sj3l 

^liaiJI iJJi j Ji>-^t . ( ^ > d jSwi ) A-iJbU <3j yjl j J j* 

Jj _^]l IJLa j aaj j yi ^JakiVI tsIimJI Jp ^Ll* j jo <3 yJl 0^ 

(Jj j«Ji ^]! — 4-Jlp jJl ^ J^-l jJ&jj . (_5 ^bdl ^la*Jt ^P O U d l a yA 

J*a.;3l iiU -J jJl ti yM cAi lc* g-**«*M — AjXJl^-l 

JJi (J j&\ A*jJ-l <y Uypj Jitj jAvs I 4 tlrvi^-bJl y 

• J 8 * - ^ <3y«N J*l*M 


: ( \ \# jCi ) y yiJU £UmJI J iiVI *1 jsf^/l jJ j 

: S^Ju5l 

y S4>-lj aU> y AJjC ljX) t J^-T yj Jp! ^y Aij^Jl «_aUJ 

lj a 1,^> 4 Ad -la i aUIm A^jUL-I 4 A^x^ 




u- •> a*# jii * v» c J » i ' J ^ !1 iiij * 

: jj b c *‘ ss~ [[ t vU ' -OJ • ->r ; " <^r i! i> 

, i!*.* ;C ».*i ( >£-) , *:*- < £ > • ; j^'. (t'V^^C) 

(o’<^ . . c) « «:f-M <^-) 

,«* (j.) , ji- ;,fi. Cir-V ) ‘ f '>* 4 0) 4 


(Cuticle) io*Vli jo ^P lol 4> 4 Lt>L— ^-1 

OlJlj (j Jaipt c aaIi<M OliiJI Otil J (j a^oV I viJ c - «Jak»£j 

^la.Jl ^Jp Jilpl l^l if* c <LU vl>lSx4l fcLdjU <j 1^4 ajU-I *J1jI!UJI 
Ajli i)'As..-.a j y l^olj 6 yiiJlj . ^Ja«-Jl ^Jp l^* 

*Vil Mi J4J 4- SjU I J,l>!l J4 l^l.^ il 4 iUUl 
aaJ^^JI 6 4 * (__5 a^jVI jj^j ■ .o»>ll LM>- ^4 

4 *\il jlp»J S4 aU ji- (1) tilb J 4 ^4 ^5"* 4_JU- 

4i» (1) jJ J y£ iJlil ^ 4 dJU-Jl ilijb jU*J USlij |»4 p ib J jj 

4 Aj1\j OliLw* o jJbll AxJaj M?y Vj . (^IjjNl £*jJa*4 ij"* pill 

itf j i^ur ojji if 4 uaioJi i^ju; r is^i Oiji if dJiis j 

— OLLnlilS^ — OlJbJl J j . *-lll 4iij tJsliM oJb 

, o ^JbJl b!>U- j4sj- (J l£jLJ aiU c— ** jJ 


- tvv - 


^ i <Ulfe c-A *ll»j oLiiJ (£Sjj *-\j*aX-\ tjljjVl tUlS^lij 
oljUJI JiUr ^Jp (£ ci*Uij lSj c ^uJlj 

C 3 AA*U Sjl^j tj jA> 0|i 4 <«i>-lull A^c.v.j'Vlj (jj^£-l *1 

(Stomatal AiyjJI '— J >^^i_s* vi-ilJj <■ a^-U-I t — *>• UtiU 1 - (£_jUJI J^Ldl 
3 yJl -l >- jj . 1^>p ^Jl pores) 

Jp — aJUJ OlJlJI jl jip . i-»jU~I L>U-l !0 p ^ t t* 

*«-■** I <A*A**^j ^^P ^yv«j {£ y^~ C 0*Ap 13)^ ^P *\**J — A. n ^ 1 

4^M«<JtjjLJi Ij^^"I l^*o ^idl L^\?" (_} 5jl jp j&"\ o»-Ub 0 *i»j c 

CjI-UL-^ ^Jp t£j_— >»V I y^~ ^ <JI jjl jl 1$"” i 1—^^ ^Jl 

^1 CilJDL JJ\ C*>lJ <_$ 3 ydl 4 ^ yviail j* 3 **' 

. ^-jJI 0 UJ 9 

^5 S-UbLlL* c j^£\j 1 JLv^psij c J ^jjflJl aai l_pJj 

A>* ^*2* j-A>* ijl Ja>-^Ld . ( jUl ^ \o J* 3 ** 

<jc^»jU-l ^jcJLJ-l yS ^s j . ^UailL I^aj 3 ^Jhi* jyiil 1 a1>-Iui»j 
j*a£-\ i^j!a-ju*^U 1 t)l »jZ^ L*.j-t Ji>*^ljj c jk> ^JS”* (_3 

• l£ y*^l «— 2iJI L^ jl j*e£- j t SjjAs-il 

^•jL. oIm! 1 iJjlAyaJI' ^A 3 ^**>^1 Ij^Ip~ (_3 

<J UjA>- jA>j i j (J& (Ji 4 OllLiJI 

ujtlJI ^kx* (J 3 i Su>-1 jJ! iiUJI £j\j} (J <0 (jcULiJl 

. Aj J*-l>* oli 3 I 

ijv>*UJl ^Jp l*|j a3j jjl L ^»ia.'* ^ 4^-1 j ^ W 

-l >- y i (Mesophytes) ^k ** yA aSaJI OUlJ ^k*A (Jj c t *a 

[fj JU^i JJI OL*UI j Ul . JaJI ^kJl Jp jSl iyL jy i 

(J L$"" — SA>-I j A^-j-b *\ jAIj *• y-^a& cjbxla*«H yk j*l>_ vl^ 

. ,jv>*la*JI ^|p Lj Ljlr«X« (1) ^*Ap jli — a3^jj^ 



— (Nymph aea) OL Oli <jlil OllLJl 

• A*JJ^ <S ^tU\ -5 ja-j 

• ^ J^j ^ 

iJa*M j)l ^»w«i)l L Aijji J ^L»Vl '-4^ 

c (J jJlW *\ Jl iiJij *tat <U> / jAj c (Mesophyll) 

^. w «jJI " t j LUl j^i> %^^ 

(Spongy tissue) I j t <J ji*Jl ^kJl Zp? (Palisade tissue) 

Il>U-I ^ S4»-lj aaJ» 4>* ’j! ( ^ a (J ^* 1 ) <-)^iJI ii jj (J J 
OlJU (J g^jJl I 4 a ^jA jS "T jl jlrJi.U 4?- c LUJl c ^4Jt \L*£~ 

V jl? j^t Ajsj-jU-I iilwJl aJLUJI Li!^ 0 i!U-l ijj . (j j >. t 

«• 

b*«4jjJ US' ^jj 4 x)Ij JjJaJl c l^sL ^Jt oUJall ^y* 
aJa* ^>-tj <j jIp aJUs l$iijjt> 4?- jJ ( OllUl ^a cJU £j"‘ £JUaj 
OU I £ji)l 1 4A ijAj , a j*U ij J ^JLxJl jUJ ( <oL*Jl b^U-l £jA 
T*xJl^- X^s»_j l$il jjt JuUxcS OUUI <y es* j (Eucalyptus) jyl£JI 

m 

j4a IA aoI*aJI Li!>WJ j^»ia»Jl 

. a-^ajl J* 


Ajl _^Ja*nt . L^t-1 £yl y \ <^4>-j AjilojJt 

L^i A wJ (_aJ. :- 4 j , A>j^jl ^Aa*m ^|p 4*1*1* (_^ jiall Ia jj^ c ALia!*«t* 
jLp iijj (J ( ) : *\ ) Aj-JJI a 4A iij i iak^l OtiUl <J \^U j& 
ul4« u *^Ulj a Aiijjf a5, jj tJ ( ^ " ^ 4 ) J ^ *^«wjl 


^ jAj j . ALkw Oa OliUw» If***; ^ IfUaijj i ^vi^-1 

£y>Ua*«Nl ^ d4aLJj C (J yUi\ »LJl <Us>J tj J jj4Jl ^UaJI 


AlliUc* S J»j i jA>- il>l4JU% 


Aj U o ji j <aji jll #4^ 

♦ 

. oJ! 
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t j * l- S’juj • y 0 wJI £-*. jJ) l«t 

l^Jp 4 4 -JJj -,^* a * 4 4 ^1? »«<a Ij^\?" 

A^5w4* I»Ia v..jLxJ lift <yj 4 Tj^ twKlA^I 

y*lj*u J OliUwil a j-ft JuiJ j 4 1$pU>I j *UlxJ! olilil a _/53 

I^Jp ^Jl OljUJI ^Jp ^ *1 L*>U“I j*Uj" y 5 jjf 4 ?-L*« 
• • 

^LiJI y~>- <Jp U <iili J j 4 tSjUJl Jildl OLl/’ j e-Lft 
y JjT yJ-\ OlUJL-^Ut y 1}U-I jp- j . IftfJ 

4 ^ U4*J d^.i j 4 <o^L*)l L^U-I <j l^Iw 

. (J ^Jijl *Ljl <4*1? j *taV £>U£* a b^U-l 

4 a jww» (J 4^*^ l^il iiUjJl L^U-I j 

(Collecting cells) 4 j>*Aa*»VI LM4-1 c£4>-j j 4P j*jf ^ 

L^U-I a»ift (J S^Ip ij I *hJl J 4 Sxbcll cJl jJU Oli 

. aJIpjJI ^ j}~\ Jl l^laj 

(Ja^* jjl j>w«aJI ^ *^1 SjlAVl J^4 

( \ \*\ ) *4>-1jJI <uUn £j\ji Jjljjl ci twLi y^j 

. (jcuIaJI £j\ y y> 4p 


( m J&) 
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: ju Jl 

ijA A^Jv^i Oj^*> t <— *Am* XAJ JZt Aljjl (J A*JlpJl 

, S4>-l Jl UUJI Olji (J L jlji* 4 ijciUJt CjIjS (J Ji jj*J1 

aJIsII OlpJJlj c Ifi a*jJI pljsr*t £ 7 *^ J 3 y^ jj*jj 

J aJ-uII q!>UVIj frill ^jy j*~£ *V (Jlpjl 


Aj>4pjI Ji J ^1 jwl (Jl tiUi J> « 


iij Jl frl J^*t 


c lj^^\" £*^l 4* 4 Otjl frl J>“t aJL J} A* jjb 5_}^l 

AiUiVbj . lj£ j£ S^ji-Uf- il ja 'jlytv Oji I J J j£ <_$>■ 
U Jairfi c A*jJ! t JU C-Jtixll jip Jl 1 j ilJJl (il 


4 pUo J . Aj^- jU^I J^l j*JI J jv»l ^ ‘ J-lpl 

A^.^io \£ y~^ A»<*lpi 4>»*«<il ts<a; i AitiJl o4A Jp 

£jA Aihsi frljjJ ci APjj* J A-Jlp Jl AA#I j* w~ <L « .> * j J J~j 
• VJj 1 f J^-’ jy“ <j^ PJJ A»frlp»lll A^r^Vl 04A 4^“ J C J« /? «ll 


: Ubjll f >! 

Jr*a Sj ( ^1 ) Ja** Jl l$i y=- ti A»j J) A-*-aJ Jl A-JIp Jl 4a J-l 
^a^Jl Jp _y\*!l j b^b>" Ia Jbj A^wJtjjl) b^l?" JcJ 

S4pU)I .4LP tliip c JvaJl J J* 4iC U J? tfr ji t> AijJJ JaJI 

^pP*-U ^1 a J_j4j AwfeibJ ^^11 b^l^'l ^ yb J . A*j»Jl ol^ j4^1j (^ilw o) j 

i jycJ - 1 Ol-lJU^iJl J* JJw» j4i ^Jp y£- N J t J ^ Jj5l 

^Jp ij; 0 ^ jj&& » ^ i (J ^liil frli-!l A-Lf' (J Ifrl* I Jj3 Jl V lilUJj 

i til jj^l j (j a^j^>I (£ y 3 t ^p4sJI 
A-^jixJj^JI L^bb-1 JaJju A^»ji ot Ja>-^lllj . l/f Jit aJ?^o ^^3 
1 L*!^ - *ijj4xlb JiJj ( 0 jJj _^ijl aI-*^ Oj^J U 

A.wwb.1 jb A>w*jt (_JU- JJ* Aw-J J l ^3^"l • Ajb- Jl A* jJ-l 

f>'4 ( Ja^- Jl £^~o)l jp LfU&-4j t OlxLi^UI iLli OU;k)l o^UjO 
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i^JLtjb ^jA 30>-l J 4aJz ^jA *^***^ (J^ 4*A^jJl 

^Ja jl — l$LL-t jl ^ jj-l ^JaI ^UaVi osf obldl t yt . aj (Jj . 
l jJ ^JLaJ! l.$ 0 >-}j ^JU l<* it ti — Im (jC4>-bJl 

(Bundle- 4 ^ jJ-1 .>La- 1 OblOi*b j iJ» yVl a 4 a <Js yjj i Idyls' jl 
« 0 ?-l J\ iilil! £j \ ji J jU£*yi « _/ — US' c sheath extensions) 

, cL*LL>bJl qa j (Typha) ^^*^4)1 

b}^ U) o0>-l Jh aaLUI Olji (J ^ jJ-1 ->b*^ 0 j&Jj 

4kU.« b^l^* l»|j c *— J l4*V<^b i£y£ jO^-l AAJ j 4.. ^ .Jw> jl> 

<iij 5-?*jl?“ c t^iLt ^ 0*4il 0 . OloJd^Ul if 4 a jOi*l 

. At 1*4 <J>-bj 

£*.WJl i*>b *U~ j ^ jWl kf-\j i_.Jb>- (1) j$4Jj 

C. . «Vt 1 ^jAj — Ia ^*>^1 C AaAjV! ^4 (»_i ytUfi ^jA l_ i. * i jt l 0 j^d ij , 

4>*Sj — (_JlSji w~iJ“l jA j — Ia _^ vS*tj C ^t*Jl A^-b A>*Oi — Jj^fl 

iiij AjaJL) jb b}b>- J4 L- 4 jA*> ijA j’Vl (Jj^Av3 JvaiJ J ( aIs^JJ! A-?~b 
OU-Vl ^4 yS' J ^^f j c Sibdl o *b»J]l ut . jO^-l 

ifb ObbJl (J Us y^>~ } i *b»d)l_» <_JtJ-l <ju 'wtl* i ;jj 

. 45-1 J y y'i oUl Ja l|iljjt jj Jll t S 

ty j4» i {^S y (_5 ^UUwJl ^bjj If c aJIa jJI ^ J^"l 

jjil a-i t>lb» <-U«UU . AiJ-tJl I^aj y (J) i«^xj <j j j*Jl b jjIa* LJS^ 

J 1 j*^l j i»*jb>«i» b*>b- ^ 4 

^ j^-b iyj^i AjAj^fi duos' . <_>i y»i j t-Lc ooa 

<S~ Ja li*" t kfj, jT iJjjis- w 0 jwai Obxvzii l^.*^ i^j ^Jl 

*4®1 ^tli d!i (^'J • ^*1^ c5^~ J- J^*l b Adbbl i^.Jt > >jlli 

b*>U- ^4 S4*-lj iiJf ^ O^A Jay OLwai ^vi| 0 j$CJ 

. byb jb 




jilSfl JaUJl 

( OcdWl Ot ji JU J t£ >UJI JilfcJl ) 

• 

*1JJa3j ; ilj Ajjl*UJt iljil tiljjV I <>*U- ^tajJ 

^Jl Jl jjNl a** 4>-L*» ^ l_.«h>Uj (jL-JJ (jlp ^Jl (*^*^* 

*■1 ^viJ-l tiijjVl 4jif* (j j»Ip ^ Ja^» .iLijl lib* ( 1 ) 1 ^ U.J . Ifrtk^ 

tM ^ jlwib -bl j*J 4>*U-I (!)U o jaa! I OtlJl (^II 

^ l^JJ ^>UI o j « o*-L>*A^* 

4>JVl xS iUijlj . XJie - jll (J *-W)lj L-.*>^-l i ju 454 II 

Ollyajl ^y* j<l>i — ^ J^-l ^ 45 Ijjlill JaliiJl aL»Lk^) — • AjJIp jJI 
OllLji o JUb <1 )V ; (jv.'uUll Oljjj jjUJl 4jjU- OllLjJ) Sjrt^Jll 
OIjUj j3l ^1 yt ^ysuw *biL><l; C ^Jp {£ j£- tjfl U-ls-j 

SjPr) 5 jo^Vl obLJt <uJIp ui . oJl>-l ^11 <aU 3I olji ^ oUL> 
£*>J*3 ^il 1*4-1 j&V' L*LkI (J .itajJ dJU! j ; Ipi ^ j+fA&ib 
(J^oaj iiltAj . (J ^4^- U «ii)ij i 4 j!-Uj*b/l Ji ? I ti 

£jj y<« < 5 J?l£Ju ^ jaJ <LU*-IjJI 4aU 3( Ol ji y* 45 <— 

-li <!)^ 4 aj 4 ^ 1 p jJl I 4 P ^>t>- til jl 

. JUaNI 

oLjU- olJLJI 4 J j — ,jcuLj3l olji <j Ij*> 1 >- ^Ui'i 45 ^ yj j 

ly>t-A* tiWi Oj^iJ ( oU;J>- ^JLytf jj j^Cs- jljfc «ii — J>M' 
# t^^Wl JaUsJl i) ^»l -lAp 4 JLJI ilJbf' (^/rj'X* SiUJl J 

. (Secondary thickening) 
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( n v jTi ) 



S (juj it Jilidl SjIJj X — '-*■ tJ jljfJ-l jJI oUi t5L J 'ji £Ua» * J*. 

5 £-*“* ( v ’t) : £?“* (<J 5 • £_ ) ‘ »sk ( v) 4 ( ' ) 

t ^ ( <3 ) t »l — J - ( J ) < 5J«~* 13J» ( J» ) : I ( j ) : U^A* ( i ) 

. ( CtA, ^ ) ^Ue (6) t ^ ^ (J) 



_ tre _ 


4 AaJIp^JI aJIjJaa^V! ^ y* AaJL a>Ia£ if ^ 

tijVl aJLUVI IjliU- ^Jp cJ-U ^ i AaJL&I aJU- j (J] J ^ 

i j jl ^4 8 i-Ia> <uJI 0-Li> ^j4 , (_jU*>li AjI^» iy^~ 

C^JlII ^ ^4^11 uijAjj . JjLJb (_£ ylill < A.—J ^1 Aj^llJl A^aJVI 

Xa j . (Fascicular cambium) « if J^-l ( # f J^'-b 

SjjUvdi ^ j Silp i^j4-l ^ aI* jJ«t lS yWl Jalidl 

« ,j j^-l 0^ ^ ^ yu 4 5a>A?^ <jj a *> ^,<4 IS"* aL* j«il aJ»L*_^ 
jJJI AJU>Vi AjPlkJI a — *AV l J 1 — ioJ (. (Interfascicular cambium) 
p A^lj£«.*il jjp SaL-S^-I aJs j^Vl iliij 4iC j . ^ j^-i iiJJJ 
a1^4 4jI ^3 »ni a1$^ ^ ^a.,» 1^!I (i,i]«il ^T.y? ) ^£>- t ( ) W 
— A,).wJl AapU-j — OljljJi ( j^ J c)l aJI ajLi^ll j-Uf L ?j . aUIT 

(Jj^IaJI Jalixli Lj^> j * jlZ A>^} 4 if ^ IS^ 1^. 0 j^Sj *)l 

. (Delphinium) JjUJIj (Ranunculus) jJU.ll <_JUj‘ J Jl^-I y>\S~ < e~l>- j 

iS j»-Vl jfc • ^11 elj^U- if jJ-l p ^ jillJI Jalijtfl 

aJ>* ^mAj 5 jA yj . AaL^V 1 AaJx^M AjjI^* aJa«s£- 

aIU-I 8-U J j t AjJlii} L^4 aJU-UII ot bj. 4 

AaI^IaJI <J^cit 4 A^JLij) Aa^*j1^I ^3 jl 4 *\J- (_^| J ^cj 

>UJJIj <_Jj|j-l; 4-UdJlj 4_.j^>- (Jj 

pUJJI j «_JLi-i A-L^Vi AaJUJV! a-U>! 4 

. yisii i^uuli j Lfjr 

4* 

^ ^4 U>-lj CJj A^lij l-UJ cA* 

^jA A>Jil\ j A j l a 0 ^ t 

4 _^P cii 8^»>Aii AaV^J^I (JIAa.»»!I ^_3 -— (-A1J l£ 

. ( HA J^w ) J^'aJI (i i ^> 1 ? U^-j jr Ji tj'J?. 

— iL-Jl OiijT (J ^ jaj> 153I i»lii uAflj <l)U?“Vl *_a!p! (Jj 

i jU> 0^ y Ai^i J 4 J^-il Aj»^ 4’I Jl A ^4 4-liiJl 



- rn - 


( n a jsi ) 





( £ . | ) . ju. tyi V ,Lll! jS 1 *^ 1 < A - 1 ' 

►a ijU- ( J . c ) « Uiri lu. ( d . c. ) « ^ ( J- t ) 4 ; tV 

J t JtP ^ojCj jl 4*j 

jJ>-UJI »-jL^ (^Jlll (,$ $4^ j 1 VI-UpI 

4 

CJIS^ Hj . ^Ip 4aj 1»Ip U ob j; il jk-<t 

JaJUl J j ,wm!I ju\j sL-£ JsiyiJ V AjxiJ-l ^^UjJI jU aIUm 

tiJJS til AiU^Vbj . 4-UJJI jjp 4-i> ^ 44~o £4) Uj C (3UJI 
•■UJJI *£&.'• * jji >iJi3*Uj i *UJfll y» If j£\ y ^ jj./»l!^JI 
^aU>o V j t (^jJllJl i *i^- 1 aj &x <a ( y TpU**)1 oIaJI (_J Oj^j (J ^liii 
^J(*Ull yA> l-i.*i‘^I jj£w^ t i3bJI tlXc-* Sil;J <_§ £ 4j t_ 4«^«i 

. tS >UJI Jikdl j J fi\ 

4-UJlilj {£ y li)l <_JtJ-l Jai (J J^ui! iloj'i/! j 

4*Ju (_£ ^iaS #bfl <J l»J .* ijCAl jh (^4>-lj 4ja^ ^ytyj^ (_£ ^Jlill 

4-Jjaj 4 ^f I ti jt t (jcJJ-l jf 

^ t3 j* LImII t (jcJJ-l j« (j^ OtjAyaJl jbji 

m m 

Ob^J yWl ki.>4£ 4» j . l^i y yChJj C4»l£* jl 4 aj li 3 ^j^ 3 ’ 

. JjUJl ti 



ft) 
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a?-I Jj A>jlliJi aJIpj)I Apt-J'tyl ^j jS\J ^Jp t_Jjo j 
i-ijk-T jp u^wUj iiijij « j^ij ji JijujVi c_ju:ij ji 

(Jj ^wJ.1 JaiiJl lUjh y vloU-l .la^yaJI (S* J{J • J I Ij 

i jjJ *Y l^i!>UjLj ^ l fllafl <J liP *4— 

<ij^i Jj ^•’Vl l,- t Jw» jJl 4A-kj *bT J j! fj* 5 j^U 
c kU^kJ'yi IJa Ji- 4 j Jl»j£ < w -^ j -i Ut . aJS"" ►Usp-^/lj 

4 * 

(^4it 4<iJI ^jA AP" J-lJl ytjCi J&i ^4P J C (J L-Jl ^ " jA ^jA Aj^jt J 

i.Jt J -1 Ji J&£ dil-Alj , J^jil j P 4-*Jl jLtt»Vi »U*JJI a) l jj> jaSj 

. #iljl»l Jp j (_£ jillJl »_-JU>iJJ aJp-IJI Aj lyjl -Up l£ jj i jju (jj^ aI^mj 

M 

Jbill 0 j^j a>**p I j aj jk At AJLPjt t_-j _/o L* T j£^ j 

j c Jp-Ull (Jj t^>o* J <_JtJ-lj c (_£ ^ilill e~ip*JJ Tjjlaf 

, 4>-lj jJa# C-Aygj Jp c£j*^ v <tJ - 1 ^a (_^I4*jV1 

l AkUxll D1 a*JI (J a^p-jU-I A?»*JVl aJU; (^JU! jJ j^i Atat y j 

js- LpJa^i 1—4 p- ^ijk 1^-vi-liu oIa«JI aU& (jL«i 5 bj 

• « 

^l^iV A?*Jii l Taj^.# jlOpUl JS4^-1 ^lU- (jl J ip-t& i jJlp 

(jA£a3I \aj C lyJp £#lj)l ^ijjll Ailjji ^ p«JC A-tPvJa^Jt A swi '^l 

. jljxJi l*A>b jftlli* T Nj jUwiVl ^j4^* t-iii (J o4*l£»> (_^4JI 


^ ^ 0 j&l i A y yy\£}\ A^J-I *•! ( j*»aj (Jj 
^jbCl j ^Jp— 1 jJI (Jj A*^*iJ jL 1 ^*ImA/Ij gaU i iUj'Vl ijUJU 

^pllP jj£- a)U-I fl4A (_$ ^U»*4i'yi -rcily 4_a1x*- j C A-JIp jH (Jjj 

^iaiJj . *y AJLku. Ii^p- lj-* j^* (J (ju jjWl *U«Jiilj c. «t^-l 
. A^pIpJI A<uiVlj <J * jfC Aj jia* ej (J S^lp A-^JtJ jUl L^U-f fl-U 

UjI ji OIL- AkU- (JI^ji (J ^yf fC+«A ^4jai (J £j-k U j-X J 

(3 ^jIw» ^j . Lt>U-l y j £ I jt aaJs £ (jculiJl 

jZjih y AA-'Vt ojjb y M 4ar*j . ^ sl/l j a-JIp jJ! a>«*J^I 
i aJj-U-I JUll (J aJL^YI a^UxJI A^iVl 0^* (J*-^j ( ^UwJI (Jj 
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(_£ ylSl! frUJJi ^J^b 4 Vj o j^aJl ^ij V l pJi*jj 

“ (Vascular rays) 4*Jbj)l 4— <J* j*J j 4 (£^'5 — SM <-— bMj 


(mjsi) 



u^i* j'- j »> * y. 

(o J) v*U «.^ ( J £ ) •• u* ^UliH 
CM* > u V* >^' J^ 4 -* V -wdio * uV'* 

( '(£-1 Uf 
( d ) 4 < : *Ui ijtliiji lyi ( £ ) tili'j- i-U. 
.^•1 liidi W ( r )< fr-X 

• j’.jCst'j. iiWi. >'/ .J V>* (i) 

4 jj'tt *,£► ( w ^r ) 

• Wlij -S.i'j!U:r UU/UJ-Vi j/ *i»A.r 

•( r i/) «*y* 


u»J- < m ) 

4^iVl 5 <L) j$^S 
jUbJI _^5 s*jaJI-u<VI 

Ja Ul I i*i" J 4 AjUJ-l 
jl oJb - J j^-l ^ J*+A l£)l 
iju ^ ^aj A — L* 

<Ja»JL> liili j 4 (Jj M 

^jA j£\ jt 4*l>- JoLij 

L* aJLU-I U!>L_>- 


Ji cO* *U- J* 

<£yV £jl — ^-l 

lj*il>- £&} J 4 (_^l 

— ^^‘* *4 4) j I j 

-WUjJI ^Ul^Vdi 

-J? L*4fc) ^1 j 

J ^'VlaJUb ^lax«l^bjj 
J»-b t£ ^ki «bf I 

Aj i Aj y lijl 4-Jb^Jl 

W»Vl .idp ib jjj.ISjJli*- 
frL-dJl jl 4 *JIp J\ 

{.ilojl (_5 jjl ill JaJLicJl 


a3 ^k^iilSil) jJI^»4_-m»LL 


j — j j , JUl jkJ (J 

» J JLl j L-Xb 
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J ^‘Lill L- ,u»*^-l All 

*UJJI J tjijJa* aJUjJI A*iVl^*JUj (£ -U kJa> y* } J* 

A>wJ^lll J l^jUiW ^1 A*Ull Colj pO_il cUlT LiS\ i 4 U jf ^Jp 

, aj^IIsJI aJIp j\\ 

{J 1 Ov ^ cT 4 AitiVl j} J ji)l aL><j 

A*Jlp jJI A*-iVl l<A*J I^Aj 4 {_£^lljjl ^isLi) Ajli^j «-U<* * W i>JL) jb L^^- 

ja t jji <— ■ ‘«>-j *U~ *l]flpl (J j.w>l 4i ^ 0^ «A*j 

j*i^I*P £7^i (j t A*JlpJ yi^Up ^1*)] lp>A^ «_AJ y 4 ^jA jll 

. y*« V*-U 

4 aaIx^I <— >liLJl (_£yliJl JaJUJl ^U& \ jt*i c.^i*'^ j 

— (Medicago) c£jl— ***- jJlfT — ^jciJLili CjI ji ^ iIjIjLJI 

jt <J*U! (S y* y?-Ul (J (_^jJ-l Jpj ^ V 

Tj^yAA*j Ia +Ab (£ jjliil JaLcll (J y> \ I llL^-tj 4 A..^>,..JL) jl> 

(J * A«pls£ A***t yjo U IpjjWfcj V 4 U»t>- J A*Jlpj)l 

. ^ Y • < (Tilia) 0 yyj^ - <^£l Ol*l_JI J j 

^ J>- (J aJ^» Ajjlu^*bll A-JIp ^ 1 A>t*JVl 0 jSw. J — (Nicotiana) ^sJlj 
o4p 4?%sJ ifJJvUj ( yJUajaJ ^1 A*iVl 4 Ojlidl i»l p ijUi« 

A^J^I *A>d aJU-I djp (_Jj . aL^i* Ai.^ All 

. jiAll J! J^JI ^ W iybll 

<_/* d j (Pinus) c5 

0 j 4 (Salix) (Prunus) ^ t ^Jill t iJlj£'j 4 CjUsj yil 

j 4 3-IpLuj a* jii* ^ }>" (j yji-to^i A^jip yi a^j'Vi yj 

. Aiii>» 5JLa^« All jkwl jSvi Aj^llill aJIp j)I J'Vl -Uo’ 

(Aristolochia) L>- ^ jh*> (Vitis) v_JaU 5^ OliUJl { yiAj <Jj 

j . s-ipyii ijuai ji-i <y ajip yi a>»«jvi o 
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(j|* tiJJ-Uj i J&At jIj L^l>- 

. 4«l£'Li*j a L/3 jC^ ^ j>- (_J (£ y«*Vl Zj y <J iyliJl ZJ Ip- jJ! 

: ^ylsll cJt^i 

uP i y* £lyt a*jj^ y i$ 'ylsll t — J t >j -1 j jScj 

£y uAv*j yy 4»j . c_J*J-l A^Jtjjbj J»UVlj OlxyaJUlj 

c-J _/J t$y j-^»Ua jl Jb-M j . Jy. ra iJl) £l y VI o JL a y 

y»*j (J !>U* U» euJ j3l IJU 01 4 ^s^lj c£ j^ 2 * ti SjIp 

t£»iJl cj>va ^ l die* ^ *A>jJ A^*j-lJ A*PjVl U^i A^*Ju i OL^Vi 
li AAyS^llI j-^Ul ^ JaZ^a y ^c-jVl odA A*uj llj i <u» £& 

c-*!K>* dili (Ji yA c aJU»VI l$i yL/» y \#>- j£- Sjjlil iJ* yWaJl ti 
t£ jiwJl c-aT yll Ioa (j l«l . ( M ^ l£ jImJI w-oJ ^ li 

a»« aJ>* J*ldj y ^Ljlj a*p jVl c_ 3 yv* y uw> 01 yi 

. Sd>*l j 

— t’U-T 4i jaJia — 3d;dP yiJ t£y l*Jl ti jdaf d^* y j 

^wi JaJUj jviill IdA t_->-UdJ U T ylS'j i < Ufc“t j i^AyA^a tj A*J jAj 

m • 

£UI Ifli OLxyiall L»t . jld^OJ ^J>*ldJl ti jl 

a~Jj , OUIa* UU Ja j TjdS"" o jo-V! y-» ^pdSl 4 Ly a^p I 

OLavxaII 0], ^ 4 Oloyaill A—J y* T ji£ jS' 1 y ISll J Af/l\ 

. cjUaXsdJl <iUT t OllLiJI < j^a<w <L)UL*« (J ti’iiUVl U i jifj V 

aIxUm cJ*i >vi <*j4a ij yy* uT" t_. w^-i j»ut ut 

o jL»_j 4 aL*U 4Am& t5 y^ 1 ti^ ^ la^oi yu 4^1p 4 ul 

fjA>u ti j 4 (J»LTtylj . tjlp yc>«131 ^a JiUdl 

yv» aJI^ tiiJjj , tw» 'U— a* cJ_j& — — OljLJI 

. ^JX\ a+JS jlj iiUJi J»U^I 



- u\ - 


t • I ^ jSlJii _y^3l ‘ *^1 (J a-*-J L) jUt b^ld-1 <cJL ) j 

( ) aJ-i 4jjJU~i aJ^II ^Jp i^Ki fc --f > * <y* 

J Ijv* (J ^Ilill <-..1.4-1 (J SjU I^jt' j£\ j >J j-IjU jl V] 

Ay< W«* » 1 jUl ll *5^4-1 ^jjfjj i 1»L>-1 J\>*JjJ uij 4 jl-tj VI 4_J1*4“I A..H...-1 jl) 

J ^ ^Jli)l c.i.mi4-1 a»*.,.JI t*j jy <1)U>1 c3 

4 *lpj^ A. . ».!. - . ) jli A-W 1 «.UPj . A^jVl (J i>- jT C. JI aJI 

c5 a. . . h .. -> i jUl -w-U— 1 ^Jp <j tyi 

J >31 Oj&j t iljlsll jUJLl jj JjUll ejULl Jp j£jj ; pIpJI 

AJ j J.,'? * '_ a -- l j * ■ aJU-I a-U 

i-ljJb Vi U* Vljil l^; llljii >0: ^ a-pU^’i Aiti^fl Ul 

JU-JI ^1 jj I *i ^1**^ J Ada«j- aJ j Ai jJaa aJ j aIaIpUsj 

» jL A— —Jl a /«*S^ jAliJ>l ^UaiJl (JJ _».U Aa^VI 4 ililiil 

<!)l IS"" ; "L-jIj A»*i> jt J-b \> Js& ( JjjiaJl U j j£ alsfl IjLp ; i_ *.4-1 

A^iVl ^LjI waIi^-j i <_. m. 4-1 A^jb jL j-i>* jj yds Jjji 3jkj4>- 

l^p-LJI U; jj jUxj V 4 a^U- aS> a-jU- _j)I A*iVl j£i j c l^-T UVl^-l 

A*iVl 0 ^2 nJ A>J-1 jUviVl ^AK* <Jj . ( ^ \5 ) 5-b>-lj aJ>- ^Jp 

^UjVI J A-flp^Jl AfciVl ^P V 4 ^ j>-^\ AA.y> A^plixJl 

A>*>» JT JlCj ; ^*11 

UilJi*l aj j*a . <jIp> jLfJL.1 «Uil jj U^U-1 ^ 

4iC A*flp jjl AaA'Vi <1)1 a1*>-1>L*j 4 ^*1 J>\ 

Aa^VI l«t . kS>- a ^>i ^ >a!1 jjI>Ca V 4 AiU t«*lj 

. jl aJUIS^ j!%m ajLv* Jc^i apU^^I 
jj U-! j! j>.^ 1 v>‘jUl ^1 j L^iX\ a^» 

^cSIasAj J — pUJJIj a > va!I jj aJj^_11 — A>1 ill jia*»Vli ( (^^JliJl 

Ji JsAj Vj 4 A*J$! yP J 1 4 J^-Ull <ii AA«3 A;?- 

<-3VaJL iiliAj 4 A-pUJI AAtiVl Vj ^IasaJI adfc Jj j* 



0 y>j JI-&V' c-JtWl ^ .kjil (Medullary sheath) ^WJl 
Q'«> i i$ jP“Vl Ajlpjll . 4 ^>. jtl li!)W ^y 

<*1— J.I <— i«« W l <A*L* j_} v^“ > " * ^K^ui'Vl aJL 

. t— JL ^ -l jL L*)W y u->lp Lilt j ^*>»! j ^yJl; l^-V ilili 

! I 4_ w. j -1 (_£*i)l ^^-1 jl^Ll IfclA jj j 

j aWI L^W-Ij ^ ^,,.4l5\ji 4j*lai* Sj^s^l 5jJI*ii!l il jil _jJ (^jVl 

w *W J liillT yiJUJl il >1 jl;wl AJbJl J 4 y\^\ J»!5U!Ij ejWH 

; ^Lll ^.; Jl j ^pI ^J l OLij ►&! UiJLj y^-lll Will 1 . 1 * 4 ^UJl Olijl 
Alia -.* £*p_jI ~Ip L aJI #-Li I Jii! t) ^J ‘ ' 

Si j^-Al SJLyiJl iLuJl Olpl yi!l L,- ^ia iylijl W.JVI LI . _y^l 

. aJ-I 

: jjiti JUWill 

^l-Uj'i/l ►LJill W* j ^!l ^y»LjJl .j* ►Will 0 

jS>\ Aill^il 4 ►W- A4ll^4 Ij>W_J 4*$\jjfi’ 4. «A< lit < y (_£l 

i $ jilsll ►Will jl IT 4 (jlUiVI ►Will (j ^ _yl!)l ►Will SiU 

1 . AjiW (JlUl ^Jp — WlicU _j*»LaJ 1 <^j AlL^Vl; — tyijl <_£ Ji£ 

^uUlya S-lP i J^" 4 aIjL Sjlijill jW^-l j L 

aJ &+,mJ j <1)W-Vl j & I ci 4 i— **Jl J 15" — **f ' j* aJIj^p ' 

O^W iilijb j . a. xt» S-l>-lj aJL^p LL» (_^ (_£ j2^ V ^1 4 4-iitj 

( Siil jii WL^W ) L.IL) yjl <_juL^lj a^.JL jUI L^W*I l^S 0 j^sS 
• “ 

,j\P jJI |ji*W SliLi* OljjJ* juC 4 ^Li 

Olii. J t5 ^ ►Will 4 J 1 UI L delis' . ^U1 

4 Si.! jll jUJLl oli aWI aJWJDI iliUJa ^1 iliL:* -4^au^ 

i 

illiAj . ( ^Y* lS y. 

Olj^j 4 ►Will a«mm>jL U^W y Aj**t j 
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g yll’i J « jJ&a i <> jl ji| j iiHlj&'j ; j» 

^ dfci y c?^ /‘•iSlI t£ *l*JUI JtJw l* t j . OljLJI ^ j& 

. ^jdiiii ^4 ntj&j *ij 

) (£ ^JliJl '_ Jti^-I 4*it> {£ ^iliJI *1>JJI (J HadVl jJ+iXjj 

(Jj t jdy <5Jj ^JiaT Ul£W- <1)1 V| ( ^ Oj^jj ) \ Y * 

tJ*i £*JB — (NY* ) 0^* Jj jJI CjUT — Aiyi jll OljLijl 
*UJbl j i £^SJl ** jj J 4**i^U 

. )J i> ycJ.1 ^lUill J iSJtl* i J&JI <?-* j* gki J| (J jiW 

: hyj\ ol&U 

— ^U- J5" kJ*Ua.j (^ 4)1 — ylill e-ii-l ^ <_JU-I Oj£xj 
■ • 

. iiksi! J j*ai) I j ^1 ddui j . <J>UI j/U jl 

( Spring J c£-^ 

t c^lJ^FI A w» i yi 1 a< « j {£ y^“ ' — wood) 

«# .. L 

J (Autumn wood) ^yl-l <-JSJ-l J ypjVl IJ ^y* 

AiUtj ^ )\ ±j£\ dii «-pjt ot if t <_a.>‘i 

J* *r^* u« '*^J • ^W'j i-pjt 

t jly»a>"Vl <fb OIjImII (J O AlaiUJi* OlJLjl (J ^>- j j&\ 

jji <»>)»■■» (j ••^■1 til 4*-U- di<i c5J*iJ 

0|* tJ»j jJ-l (J l*t . jt J ? ^oli £*j o*m Oli S-b4>- Oj^*J 

f *lil tij 1^>-U>-I JaJUi 

^4 <!L^ AjP jt dl-i J J J^cj LU J 

4>- SiUJl j iJliAj . <l>Jlll jJlJLl J AjLso]! cAijls^l 
<J-4 tj 0 ^xll j S ^»Ul tfi — oyt^Jl <—7*^-1 ijv> ^iUll 

(S* jtJ • <JtJI <i*JI (J d jJl t— A^-lj — L* 





' jj iil ca (Annual rings) iJf- jS 4j4»c11 (4* 

* * • 

f j,j & ‘IjiUji c ( ^Y\ j NY* ) aU> OU-11 iSyU ' 
<l)j&di < SiU Jic 5il?- jt S] i u-jjidl *>* j fj* OUL.JI o«i* 

. <3 


( »n u») 


VwLi Jlj <,^—11 OUJbJl ^ <kf j fc^* 5 

« ( ) jb 

iijU 4JW»I f Vr *Ji Uxp “ ^ut ^4* 4~ : 

OUI £-Lfc>-l <iJ)4i JiJ t 3'jj' J**^-* 1 <^ ~ £iij^ J*** J 

jAs* ll» Muj b j£=l «■ jH c/y^' V^' J t -**i-> c ^ 
Ji jj\ 0 j$stf <!>t »lJt V(f.c l^.^ 4 -1 j* <a-^ *&$** 

Jljjty J4 i ^ jJi <j^. 5-U4>- |*>l^j 




- rn - 


(*Jb j . yf ^p I /v il'U-l «*U J oUbLl j.ip 

ykl«J Zjj.it>- OUI £jjyll JJljt J j*ply!lj <jl jjfy ^buf bi*tiP 

. a-Ub- ^plyy Jl jjl UOw J* J y&X> ; Jj '} f CiyM ^ JW 


<!)ji j l iyjl J 0 yScJ 4jyi*Jl <1)1 <da»-!>db y*b* J* bf j 

. iy^-t OLliJJ j/S iJldt ijA j&\ jJjVl t)b tlJte j~* i* • jjMr^ 

£U>t cjwjijj . <-U»DI <!)j^ <_A^-I <j ijy-Jl oUi^-l a*Li> <ii!*ir" 
c*Jl *IJW» j, < 1 ^ *1 j y& t oUJ y.ldi Jp ijUl oUU-l 


: y* jll w«A ^ *l j c-A^I 

•AjUp* c- .A^ ^bl J AiJil jliLJl jl yw-l i-pluli j* 

iS y£ ^all jfkj — *1 yk-^fl JA jS" ,11 *yLl 01 t ^ Ip d*j W 

4jU*j *bj jp a y^lLP t_jJ y J) (£}£ Oi jju 4-1p ! jk? — y^LbJl 

iS '£ ^ y • c *J (J -by yl j » i Jir^ j$ 

^yrjU^I *jJU jp ayy* 4 (Heart wood) ^j**** ^ *»«A^b 
• 

(Sap wood ) iS s~n ** It ^ y*~ Jh t-^Ai-b u!*y*j * c i &*Ji 

. ( N Y ^ j£i ) J 0^ + tf* 

» 0 yUl iS^b juk£ at yC SpIp c-.A^-i y^bp * ( ^bc y 

y^yll L- All t JP 6 y£ i J - “b- 1 jfJib Oyl AlSb \ ft, -* C <A>bpbjjl_^ 

^_JL4-I (j jTlj! (!) yUl C»IS i! yli tlJDj i^.*A jij , (Ajkl.lt 
. (-jUp^r 4-U y. ^iy, IjJl L.J jyi-'j 

Syij AJli4 jjp lyip <Ju^tj li Ay-bs<atl ^ypl yp^i <Lp-0L^ y5" I Ifbuf J 

<J J £juk-*»Vlj ^JkJU JL/jj < y^*l4Jl l(- yl .<!)' bT t J^p-I 

^jjl jy-wJ I V-.A -^ I y t (!) ylll yLl y’-yl! yjiij 

. *^L«J WV J y**t <plAaJl (J 



t» t 


- UV - 

i Oli^U tJUJl-J ^ C-JL 4 -I (J!l _*!' J 

lct& . o' ^U-t, Vj ol,>i!l eJ^l IJU /b V dWIj 

ibJ' aJ.^' ; A* jliUj <;b« (_.JLj-l jl jli liJiiJ -IjJj 

OUVi apL^» J - S jU-I jkUJ OtU j*j — (Tecoma gtandii) 
viJiU a4s*j lT" ; iilili Ol jsJ~\ Cj y jll ^y* Ip jJ a}I y^-\ (Jj 

j>^ jjb ij ijLaiyaJI b* illiT, is^U-t a^-I jJI 

. ojliil .iljl! jl>> (J| 

I ;J aJLw* jilt uij iJU- 

-U£ j jiJl y» wUJ Ajb* *1 _*X 

^ j • (Tyloses) Olj^LxJL, «-‘a O yJj . <ii 

I^JU-I-Ij j^aj j ; ( \ YV J^-i' ) AjPjVl t-JlJ-i a.vJLJ jl y« £ j£ 
tsJL. If 1 yi *>U . (Pscudoparonchyma) aoIS" a^JLjjL i <J 

^Sl t <Li jui-l Olj y : *' ^j'^l y* U ; t*lJ 

. ^w*JbJ j JaJjcJ tjL>-l j 

i^iji sl^Jj ( t U)Vlj • a<p~ oL,5*" y OljjJUJl j 
O^c OljjJUl Ai»j Uxpj . oL^^i/l c5 

^y* AAw4J>* L^j£v.« £%**&.' dJJ*Lj l <.. i.t^l A ^J tj jli J 

ijijiy y£j j _ £yt)l „AjO*)l jU jl J[ l^ajt Ol) ^LJl j 

. A»«^lj ^P liiil <J 

.»< ; Ol j^bll j£z> tt I j a^pjNI i— ' y j 

, ImL»J I (££ jJ » AwPj'Vl ^|^-lj' Ajtls^ <uUa> 

jl&S\ IfAjyj (Jit J^Jl Jj 

s_.,~ o -l J aj^JwJI <oIaU~ I |ll*> (_ 5 ^ 

. _*>- jl' ci (Jlaj \^Ai 



- UA - 


( mj&) 



j«:»* ^Ll g\Li 

\Wj. C,\jj.:H Oi^-* ti -> oUt 
^C*V)!u? 4itt * lt J*'* <:•;—• 

*^J (j) « jj^;‘ V *j )< ‘-i*- j\ 

' ( »)">>» u* ) 


(Timber knots) JL 4 A 
L *>^* 1 /jA j-li ®^lp j jSo 

b-iJ Jl jULJI j ^ jjlsJl 

( 3 O j^Cj L? 

vdJLr' j S^b jJl jl dWJU j 
£ I {J** A 1 Jl J 

J £y*U ^-Uliiil 

<ii ** ^ 

0 

\jj+]a* i b~AJ Jl ( 3 bJl 

C~» ^ji jj b[ dilaT . 4>.b 

I bj j£- <J 4>Jpli 

, 3 '“^ \S J^«l J?~b azJJ 

<Ja^ aJ Jp OlpUa* C.,xia» bj# 

y: ^iaiJI OJ* 3UM #-U Ji* J 
t£-Ul jj*Jall J ^ ^ 

a -U p J^J* J ^iaj 

3 bJJ (£y Idle, .^ b l 3 >-b (Knot) 
l«! -lisjl a-U 0 J>w j . <U~aj Jl 
c_JS3-b Jl^aJ^I AAj j jl 5JL* 

dlli 4 ^ Jayil tSjlill 

« 

buUM £jyi)l CJlS* bj l» ^Jp 

, j^aJ^I Cij <U* ^ bp- 



( J JxUdt ) 


CjIjjU-j tjCuUll £j\ »j?i 4j4T jJI jj 4^-I Jl SjIp (£ jJllJl JiUJl i1jA£ 

» » 

a4:>-l jjl <uLc)l Olji (J 1*1 . jj-IJU a4i jll _^SJl Jj 1 JJ-M 1 

, jjli Ipi (£ jjliJl JaUd lj t ijJlvtjl t-Jlp tj jj 4 J»l 

<L*y»>jb Li^'p- ^ OliJ» _jl j buJj <&4^-l ailp 4 sj* j 

t$4Ji j4)i jp ji4i*yi *-i»*ui oip^*^ J* <pj*jf jj* 

^Ux»l j4>* a 4 a J LtiJ J aUs l l J.*» ij . a*>-IJ JS"* j* UjjU 

Jl dlls &y.) 1 JUI 

jl «-Ip«UI £^*l£ .>4*1 jL^ 4** j~*l^0l il» J4 p Oj& 
ij yfc *U- j J^UJl Jj 4 ^ a4> Jalii JP 

; *l»«Ul j* J>-l4l! i_JL>«JJ bMJ-l J f cJfc£$J U«j j 

i If j 4*xAiA-I ^jpVl ^ilp* £jl^“l til b£j4l lll*A J,* 4iC ^ 

j£i ) a^L. J^lt^l JiU* i*il jll Ua^l iiJJI Jl ot Jl 

^y*ajj i 1 ;!>U-I <i 4 )J J ^t«A»l j4*- j ilij ij t ( I : N Y\* 
. ( <— ■» ; \ YT If^ij ilii* 4il>- ^ j ;r *l£ll <aJ? 

CJ j& j^JI 4?ljp*l J ^ J & I l^»i ^ JaliJ 
— 'C* jaI^ jl JjVl c. .w^-I JjIa* <*al ^11 — a j?“tidl *1 jsj'Vl J < 1 * 

a^l4JI plj^lfl jl ^ tWAi jtrl ^1 J jT Jbj£>iS ^lill JiUdl jli 

a 

1 UJ 4 I <syjjj . <jj*jU“I *1 Jjj»Vl jl *Ct* l ]/«*l4ljVl <-l>«il|j l_. " » ^ -' q* 

. Ijj* jl5^ ul 4#w L ylj ^ ^*r^i 

jl^sil^ <l)lil JaJh d j&S ^jll ij* # ji <S iaUJl 4w j 

JUJI {J U^j ( 77 • \ YY 1 ) jju^JUll »UJ!lj i_-A^-l ^ 

Jj^/l j ( iS i A*pli4 <t*it — JUJI J — ^4* f£- j ( ^Mils 



- Yo. - 


( m Jft ) 



j* l E „ \ ) w'-ji ^ wU j <•»> f »-j 

^ vd v d VU-^' ^'y~' V i <*J> ^ 

• 4 .> u wwll OlJLJl jjU>- ti <*?[>■ j ( \Yi (J&* ) u A ^ £** J ^ 

f'jiVl i«U^I <_£ j)a> dlj^l -U£ j ; j 2 ^ixJl ,ju U J 

— SUi-ti i o*1a 0 ^Svi l a-\*s* j , J 

^-vA» 1^-12 — Jajw Zjj^Aj 

j lT( ^Yi ) Sj**sU AL^uidl *-ljs^*Vi i-u- 



*— ■ j I juS^ 4 -pU*J! j , ^ yi j 

cr* iJU-jli Ul . ^U-tj £ c -> JjtA rO jP 

• v>djj^' ^Wltj c-J b U J>-b ^^*7 j c ^Lp-I^J! AniVl 

( iri Jfc) 



<jp <J «-l>Jjl j ^Uii c_^” _pl t jt£ cJftjb^- *i/j 

tAi — (J . 15 " — {£$ ji m j i (jl**Ji (j j 

\j>\* ttuliJ ilaJUi I OUL-,)l j jjUJL. I j 

J Jj^l c-J^l c-oJ y S-UU-. bji 4 l^Llj- -Up /LpU*JI 

ji jp di& oir . j^uii y jbji ^1 j ^yci y r >i ^ 

. ju v j*i>* _y*Ji 



- w - 


A.s«sJt>. t jL J jj4^-l (J aJI^WI iljil jy^-j 

J . ^Jp (juyili!' L— (_J 0 yty; i) j£iZj • j , -*i'l AAJ j 

. Aj^ia* v_> ;J Aj jA o y< u* Ul . A? y£L» <Lp y^t 


( 54^1 jjl tfliil Ol ji J ^ >uil JikJl ) 

jl c i>-y S4>-l ^11 aaUII <Zj\ ji J a5 i jrj V ^ yl~'l JaJWI 
ZjJI-UjI a»«,-J! *4aT oULJl 04 a oVJi 

di <3b«M ii 0^*11 • c— — ^»i 

J^pcJ O' OoiJ V j aJI j>»t ci 5 y Lx* aj jl <L* ^^15" ^ j?- a$ y^ 

a!11a** 0 j ji jQ ♦ AC ktw^4 o I p j * j^- 

a)U*4*>"Vi .^aT o' L»v_j • i3i 0^ 4 a; Ols^LJ' 

A »*» J»? jt)l bO^*' yS"* iji ^o f jf- kfJU..«Jl 0^j4£ Sib^i <J^£ iHXA (jJ*i 

•» C 4 C 

<.£jJU iklaj »0 j4^ aJ' wU . g ^>-1 0 y» l^»L,i‘ij ^m\,m)}\ 

0*Vj As a\s^» — A.0L>-j Ajlip ij-J — S4*-l yll AaLc]I oljj OU'J y* aU >_? 

. (Dracaena) by»lj4)lj (Aloe) jlyaJlS’" aJu jJI Alwad' a'y*' 

yLsil ^JysJl tiJUi l4.*lj4)l Oli! Ab4i-I <Jl.J! (_J 

«4a-1 jJI AjLUH Ol ji A y*SJ t$4jl 0y*i)l AjjIJiV' AylpyJ' 

y*£ Ol;JI IJU ^U-Vl ^ Adlalll O' ^Jp A 4 jp 

A^»lp yj' ^ AJ y^i k A.>w 4 « ) jjj 0 y*»^ 

. U144VI 


b^U- AjyJU A^aU- 0 4 ^yilijl JiUJl ^4_»; l»4iPj 

.0 yiL* AjIp jJI AiUdb aIi^I AoJaJl C 0 yisAil aJ^-1411 AjLIaJI 

jAj i £ yililt (jUbiVl fy -iN I 4 /> i»UJJ A>*Ju {C, yilill JaJj c Jt 04^- j 

. ( NY« 

As-ii' jjA l4sj* t*jj5 l4A y£ U ? < OlllJl ^jy»' ^yrtA; ,;Jj 

— — l£ O lJlJ ^5_* . j^<» <3 1 A-^bJI 



4 jUl Jfi JA I » jS iiL«* J* V) W 4 Al, j^- 7 ^-L 

. u js ^ ji ijiwUj'yi a^jvi |*7^f j _»& 


( > T « J>^) 



wt; JV— j ^ j*— (U* 

( j) I J»Ut gjUl' O^rt 

<u) * ^i» ^ 

f> ( j ) « H;/ j'-* ( j) * V 1 * 

<£. C ) tf *jr<4) .Mw^jlL 
r> ( * • c > * 4 *-J iW r> 
4 <v) * ^Md^bj 

«• jAl ([ j ) • (^ 


J^Uh) ^ jYj 

Oi/* & ^ Vj-HI 
J! iSy>i ‘U-i JfUt JJ ^jiB 
^ — ^»ciLtJI ol^j j liT — ^- jU^I 
f j>* «jdj& Ji vJJii iPji 

4 J* yw 4 ^^UJi iil ^■« a -‘ 1 « 

(S.’condary vascular aj^UJI aJIp _J l 
; jL L^L-*- IjOi bundles) 
dj -laii A ~^ £»> jl> Ij V«>- cilj 

A4J-jl>- J ^31 ,£jU-l 

ti^P 1 J J*». Ji &y 

JaI^'V 4 AjyUi jli Jir j4« j-till 

^ j- VI UUaVI jp 

i jia* <J* (J ^UisJl 

JP ^Sl : «_Av» JT 4 Aa^tflj 

. ^ Jalii 

AjJIp jJl ^ j— 

— -AyfcJtj jli bj — Ajji lift 

4 -J c5 <£ j — u, % IpUitil'. 
ja s>-\ j J*»t a) «Ju<» JT c a>^W 
UU&VI f>' Ut 4 ^l£ll l^U- 




- tot - 


c als^i (J 5U* iUku-l j£i!i wu aj^JWI ^ j 

V 1 ^-^ 4 (Concentric) <j /* Ua ^ ji-i j . ijiJz+A I ^ jJ-l 

Nj . ( \ To j£i ) 4 , V ^ />' J JJ* ^ o* ^ 

^i i k« w)jii U^l>» l y i tf l ji 4 * 4 *j Q*L,J>v 3 i> aIS^ v 4 *P^l <- ■ *. 4 -l> 

^Jl a ^ .JL i jUI U^U-I jU>- <j\>JbJ j J aJU J aLI* 

. 5 -lLitf (• AaU- 4*1 1 j!l il jJa .^1 ^yaJ k ^ J^-l 

(^jjl jXtJl iJjk jjp . ^ jjU JiUj lf>ljL.«J ^Jl OljUJl (Jj 

• AAj ^p 2 f^ ^ | « * A j Ua«»t lfcjj 4 ^- JalfeJ ( UwljjJl ;J 

llill » OLU>»i,l ( j«dA> Oli— « *ApI ji <_§ 0 - 1 ^ (_£-Ui J aU’l l Ul 

I ^ j£ -2^ 0* C^-i 4 b\£j ^ < yp 

U^U -1 (J ^LiJI tiU-i ^>*>-1 (J ilojVl t— **va.> . aJuJI OlpIjiJl 

, Iftjjp y^'t < C'.^.'.«~) jU)l 


(jM ) 

tpUl Ja^! ^Ul jiJLJl j jjiJLI J ^ y litl .JakJl ^5ii ^T ^ 

• J* ? S' 5 4-^*jU-l ijvjfy aJp c_J _/■; £ IkbU-i 

-lUJ — 3 3 yjl j* j •— 4>*«i^/l #4* iJbli CJlf lij 

dJI tl i j t ^atl ^JL> 1 >*«Up & l("]i j 

^y* 4 l^U U ^laju £ j pb^/ ii-Us* 3 jJbJl 

I*aAj . a^jU^I ja l^ij 4>wJ* 

*1 J^*VI j 3 ^iJI j£ J>J _ ( (Cork tissue) ^JUJI f 

. c-A.ln^J ijU ^jJl 44*1? ^1 Vk»J 4 A? JaII 3 jJbl l l JjA AjJJ* 

JJbJi l-j jAJ j^vLc^l . 

* it • • 

J J-^al ifrj\>- tar* 4 ) (Phellogen or cork cambium ) 

%*■ 

J.J . i jJj\,y '^yX\ UiaJL OUUI pMA J liL ol . jUkJl 



j Ij.-uj a ^Jijl AiUa (j bib j . a ^idl £*£ a^.iL» ^$!l AiJall 
JiLai-^JI J ilia!! jlaT ( U I I : m j£i ) c--b‘L:)l y* JJi 

jl j-Ui j i r-liJIj ijj.US^ ; 40 jjJl AlwaiJ! OlJlJ y,* 

<lA> J. sL>-[£ U ; 5 jJLiil y* aJ^UH jl 0 i^- j!l ObUall J j j&j 

t Ute- ^J>-d ^Jill ^ jj-bM w b»! • (Berberis) 

j UU?-! Jij c ObUJI i aa J A^la-^l *uJa!b Oj&J j! 

. ijUajl) SjjUM a jilll Olii? 

jfi : jJlJ-lj JU.'I J a^. L xJL* ^Jloll yjj^J Ai_j»j 

<jl t a£ -U.J. I bj!^-l (j t iljdl y-.Ja^ yjjla^- yj y* Li*i> 

AjC *X*« ->1 1 Aa 1^*I A*jb*J^/l ^xl^! l aOA L »)| A*!^ - l^ y ^J 

(J jf A*»* jlAj ^JiiT j ; ^JWt ^ aJU- l$ia**i j\ c b^l> (Jl 

4 (Phellodcrm) ij -»;\2il a j«XSJl OUJa (Jjl aJWoJIj (Cork) JvIlaII oUJ» 
Jiirf- A^a- a _ / ^Ji]» b*>l>- j . p^JJl l*i> Jl a-La- jll iiJall L)Lp ^A j 

jUJsbl ^vij *)} j , <Jl0i*)/1 a ^jJI bVva 4 - AJb>j 4 a»J-I lj-l t y£- 

Ul 4 a£ Jo* -* Ljla- (Jj o V^>o jJj l » y Jixi Jaa aJ^"I«a!!j a>*jI^‘I 

* aJ&*^ a^ll ,^1* a^ll ^ m A w l f Ji « ** Jl Aj^! 

4 ydi <-!>• (Jj — a^>*jU-I 4 JJ-I . — ^l*-i‘l JS'" y* yo-Mil! 
(l/i/bU ^iaw Jj . ^Jjjl f j--*l£jl J— ^ J ‘ if* 

(J a^ox«w« Ujl^- ^Uaial (Jl L^W- j aJIzII OUUmA'Vi 

OUJ? ^y* (j J$c> V ^ — (jJLill I — j*>k>- ^ — iaii A_jSf jU-l Ay*-bll 

. ( £ : ^ n J^i ) Ua>-J Jj^'i ttW '^1 Ai'ybJl a^iili 

^y* «■* (Jl ^JbJl Jl jaLuj iS^^yj 

^ j~a l£j! lUJj b jb>- ^y* ii>- jA L^>» ow? 4 b!>bU ^y* aj ^lai 
*j^*~ j'**'.* 4 yUjiIb ^.JJl villi 4 ( ^ 4 1 ^ * ) 

^^y-ilb ^>u T^vi; ajjRI a ajL* jvCjj 4 AJjull vIjIp- I I 



- T©*\ - 


. (Suberized) a jij—* lf-i <J Jlij i (Suberization) 

4 Oi jWlj jj5 1 oAiL* ji- oil* ail* a* a>^£,* 

M 

. y_j I jaM Obl-U-5" iVic.'l a4*li ^ j*J iv^U-i «4 a 

jUj 4 Silfc j4p b^?» ^JUJ Jp* J 


( \r* J& 5 ) 




C 


: *^l* *>!$*•• J iJL-s. t^ljt;. 

JL» Jib ^|i|, 

j* oli-i. ;.u jjC; ( r ) « c*lfldl 
^ C ) 1 kj:' 1 ** (r^L- OfM 

( ^ ) <i:bl l f^..«iC.)l <, 

J Vj* oJiH J. OliJ. Uc <*.j\’*j 

' yi-jW ^ i.U ^4 


LJj * I J *1» .1 I ^JJJ 

jli diiil J i JJ-I JULt ? J 

wUp b*«* 1 ^^JLill 

+» j ji f.J&\ (£j*i m j •*~i^'’ ) 
Af- ijja CjIS' jA y* 4 aJs> 
jtt dl'oJj C jl-ujy^UII 

(jJUJt 

■ J* Jj (S 1 

- fjr^— 11 ^j*d.J 

—ii o 

a ; (Periderm) ^ 

. JUa^l 

i jlai tJ® ;J iJ ^«j 4 ailp 
i ^iS"j 4 aJL® j bj-Ufj 4 A^aU/* 

4 Aj^Ua)! jU^-l l* 

ai jUJl^ ijau^l jU. 4~' ^ 

wUl ^ s ^ 4 4 a»jJL*.*A j 

~ £?*■*•*' '*** J* 

uw abf'i/l J — £»ji' 

A.^%^a.t I *j 4 j^JLI^lSliJiUdl 

. ^ aU^Ml J Jaiv* J.* 



- ToY - 


i^Ul 2 yjtjill b^£ yA ti jJL 0 ^ ^~«lSjl Ip# £tXb aU# O^b*- Jljkj 
5 jJiji ! (*Jj f - J «U J* a^- b>ta~ T>w*j <J c J>>t-Jl Jl 

. A-**P-l* AA«iij (_£i jl) l»U>-t Aj^iliJl 5 ^pisJl 0 -La b^b*- -bio J L 'Lit-tt^l 

J- o*J J.I -U-liJl ^xJl y* ObJl AjU' Jp jj*LaJl a**M j * 2 * ^ *^J 
iiib jjUmS^ c ^>UJI JaJU sil a*Ju aJWoJI a^-JVI {$ j** J • i3 
(J* ^ b^U-l* . (JjS *-t iJlij Jl 

m 

#UiAl b jaa I»!)Lp 0 /.> u^aJI d]i dlUJj - *jJ.\ aJ 2 V'tjlj- SjiJl 
^1 JU’VI A^Jl^il iLkJ «JU a^UT^ -ujij . v 1 ^ 1 

^b»*UiP o*XlH Ajub i j <1)T ^ . #b^l>> (j^j AjJl Jl Olpl J)l ^l-bwlj 
.** • A£ib aJ>.IO)I Ajj*<x*>VI A^*ji ■ laA>- Jp J*^j tjbJl 

IjUi^lj jl^Jl A^*—JVl tiil? o jl j>" A^>ji J -b-UJl 

^1 {j 4 * — O^bJl jl# »ll)i Jl iiUbNbj . JJ)l *ll*t -U-liJl 
£*£ c C»U*>U a»jU* — (^/JjjJl b J>-b O^U c.«** Jl 

. J^Uil y* l^JU Jl U-l A^l Jl AaL£| OLUaJI J Jo 


( oUvUll ) 

A^Jaj tibb* ^oa)| iib Q-ya.) I* yjss- J u nJLt5l /j-' j& I-UjI* -Up 
. aJs^IuJI AwwU^fLjh Jbl ijw JiLlI JU-VI ^ *1 ^AJ o-lii« js* aJI j 
aJ-I aJ^I-UI ^L5 jl y^^bjj JWajVl l-U OIS" llj 

JJLffl J»^U!I OJi < Ol jU« J all Jp t 5 >^* Jl i^J-l uifltjib 

J lT (Lentieels) OUoUJb i_3 Oboi a!J>cJ auJ. 1 jlL-JI J 

. oUUH 4 n-J^I Jl ^JL| »|J| t ( \ YV ) 

.IftflUj <£>yj IJf ( Ab-J-I (jbt— Jl (J J^iijl Ob-j.lJl JjUsJj 




(Prucng >rmePi«ca) ^ ^ Jujc j. j*~* ^Ui 

•( O . i ) < *^»A» ^ w) < iCX«< ( (• a £* ) « l|5t»- ( J ■ ^ ) ! i/« 

( jk*k /.I ,>* ) ^ (-*) • Lyti ( w . J ) i j-1* 

|l ^t iu-ti-l jIa-JI (J jjAiJI C*^- 3 .>Ip ^jVl OtaUidl liiJj 

£yA A*lai j 4 jJliJl JaJUcJl (J Ta**j tls >A«u t u ' 

< J ^ j^tSsJl Ua Ja-lL j 4 5 jJtJl Cs£ iXiaJI <J (_^Ji ^ 

bt>U“l Uti 4 ^jU-l J t^i ^t,««jiJVl 

L?*jli-t l«t j Aj jilil! 3 '^M^il q* Aj jliS i^jA-^p ^laici <J?"lwlJl 

<lJ£>j£j J ^ >■ ^^3 Vj C-Jj V £ 4 Jip 4jL»j 

(Loose ^U&ll ^Jl IJU 0 jSOj ^ T«lJ Vl^axil J^ziLjj 

b-tij j Aj c— *-ai 4 5 j C»L- X or complementary tissue) 

4»~j4*3I ^y** 1 fj^jAu j 4 1^5 J£ jLiJj 3 j~ijH AjLh ^Jp tkiws j T^ji 

(jj <L)t *1 jit i 3 ^iL_-« 

^ c Lih^l OlJlJI (j tiiSvil! cJSvflJ <_aIi^ji , J>-I*dt 
3 jJ*i 4JaJI 4jIpI jij liXfc 0 j^J OllLjl fjA*J 
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abtjla- <J j£j (_£ j>-\ CjIJLj (Jjc C—.-T Jll <u>tLd**j -b- 

£t-*2J cliLL J C tiL*’ -til l^-Aj Jl O'lpl Jlj 4 iT-TiJj ajl-tr.-«l Jl 

twUj jl -t— aj j . iJsLaAva.'i fj \£" t T?*U-Ul j I5w<lc _^n OLo-UJl 

<iU iUai- ujI««j-1*JI tcUj Jl ^jJjt)l ^^>--,«lS3l ^Jai 

. fUll JUIp~-l£)l 

a?w*J1j I jli*» ^jlJI *•! Jl J*l b-up c *-U£il <Jj 

(dJ£3ill ^.- J l D/-U 4 jUj li^l>* JJLdl ^ ^»..«l^jl Ja*j 4 4*J-I oUl 

OUi» jl 4 aJ* J Silp LDUj a-U oak^aj j ; JJ j* aJaxj jlT t£-lil 

JkLl «JJI jl <wUll iiJaJlj v_j jfjj ; frliiJI J J j.%:^~3 j^JUll ^ 

JUajl iJ-JiJI 4jUa!l «-L_jfc (Closing tissue) 

4&\£sAa LiDl?“ j^\ i ^ ^v-«\53l ^ ^ I *1 4*1^1-31 

dl&il ^l..»jJI l-U U»-|^i j i J L| ti j,/ <Jk!< Jl <J 

jv Jl^aJ'Vl i j*, tiiUi j 4 V'>i 3JIU1I i^kll J- 3ji jJu (!) j^sll 

(J a JjwlP cl ^JUiJI a-lA 4 jh> lT hJWoJI Aajtw'Vlj J-l 

ila ji > I ^ <J jT,« <C-«il JjL-Jl J 4v«A^)l ^-vaJ if.UJbj 4 oLJI 3L«~^- 

Jwjj t () YV j£vi) a? J-<kU 3*1*11 OUJaJl j A^l5>iil a^JVI j* 3JUb 

. « o^SxJIj oUl jf jp 3 Jj 3la ji^l a*tp 


aaSIjJI 4 J-I in-JVl ^twaj . SLiiJl U-/’ (%Ui)l (1 ) L«-Up 
liJJAl J 4 J^ljjl l^-jtj ^11 tl-lit'lj aIII ijljX AJL^aJi iuiaiu* 4sj* jl>* 
i 3 ^il.4 ^Ja^Jl jJp t>UJl 4 3ail,J5j c_A>*ii c Cj jjf 0 ^ cL-JjV 

c. >iJbsij 4 (Bark) <— Alilb — a^ialJ Lc — <uil A^^tjWl a -L a j 

jir isii 4 ^yi ^i<ji ^ j* cJoJUii LjJLi) Ji a^j'Vi U' 

t t^jl 3 yiiJl tj>-b OlT li)j 4 Ia4?-j 3 ^^iJl A^i» ^*jl s ~ 

• V^i ^ ^ 



— (Betula) <l)l«R (Fagos) Jljll — Olllfl! <jj 

A zJ* t-A* jilt £• 4 oUl 3L» J J» J jVl ^Ldl ^ 

jl i)U-l o»Xa (_3j . Jl cJ JsLiiJI u^UiLiol j 

dJJi j 4 (^jliJI JaiUdlj 4>«Ju Ja^ (J J j J aya l I Ab-ijVl 

^ j J .v»t£)l J?l£j ^ tiL j . if Ull b!>U-l j*Sj \) a * jUsf ^U«aJU 

. 4$UI ^p ijUiiH AbH*"" i)l^-l aUA j_J 

t_ii jij J jVl ^ ^*-«l£vJl J?UJ J^i iJiJ-l oljlfji <J Ut 

^ 0 /oj 4 jUill iiJ? ‘Uwii jA J^suOj 4 3 « jA *4*i 

I ^ 4 

^ 4 jjjljt 3 Uj-Uj* <ACa tjjdj £yXl 4 3 J«a]I jO I ljl> 

^ y~A& s-Uu J 4 >?Sfl y> A* Jk d 01 JlSlI ^lS3l stA*H 
OULi> < j* \}j£a ^jdiJl ^wu dUJLj . IJ^A j 4 T*U4?- LJj Ja*j uJIj 
id I J\ ifwJVl J*JU 4 iit 3 ^iill j JA <S\jCa j ibLl* 

. ^JLiJl ^ Olils- £jU“ 

(!) ol* ^w»i5s!l (!>]* 4 JJ J jfyi ^ ^*!5sJ! JliT 

<!) jSjiJld! Ol* ^**«lSvll <!)]» L^Jau« JIT lij l»l 4 iL»lS~ OUl Ja*»t a!La ^Jp 

. ^ a*Jl t^^kaj j£j Jj l^il j>- jDlsJ 4 < l<£ >~ « i^' j ^eJUv!» 2 jfi- 

(iiUi J 4 vr-jUll i^j^l Jp ^1 JI J J\ *| J «_aUJ| ^ ai j UTj 

4 <jA ji£ (J AftUJ 4 ^Js3^ 5j Js Oli.il?>) ^iiJ 

0 caUII & i^jU:i Ay^i\ JaiLS 01 cJp^I Jl Jp . Ms, O jdlT 
OUI Jv-t (^JUll ^ Jl^* l^i aJUIS' OliU- 3 ILa ^Jp L«i 4 jiiiJ d)t 

ilU-1 fl*AA (J <JftUl 4 eO»Jtj JU11 j Jij^l ^rf*-^ ci 1^” 4 i>15^ 

iti j>~ JT JS£ ciuil i-A Jp jt 4 (Ring bark) (jiU-1 (Jdi)b 
jJl^Jlj js JUlj jjy^ai\ jUvi^ (J lT" — Jau^l V — Jaj^l ^jA Uji! ►- 

ill^l «UA Jj 4 J-UI ^ >A>W iL+tp- 

JjI^j <uij 4 (Scale bark) K /- lii» )) (JaliJl 



jJLJlJL Jill J Jl ^"1 l*t c (JLJl ^a*J l* jl j| 

• ^ -Jl j ^*A*^ 

j-U^ll jCa> — (Quercus suber) JJaJI «U JJl Ol — J <J j 
AiUaJI ImJj ^ J jVl jJLdl o jf&j — jvLtl) Jl 

£jv iiJulj . £ UJ ^e-Ly^ jJLtll l*U> c**«xlj i 5 yJtaJl £—£■ a**I Jl 

J ( o j X A\ (£ j***t i a»*« ^ o — ^ * S jjj«J«Jl ^Ij L *>Xs- 

' j-lJL| |j jJill tSiJI j* i 4(4^- JJi ^ j& 

<4al y~M jlc (ju Qjl jJ C*>l ^ ^U- o _^JtJl < jp jrJUJl iJUh £jvj < aaj. J l 

• ^ « j ~* c$^1j 

*• (,^1 ^ 3«UA^* oLjwU- j J o” jt j^jil (jv.UJl «U JL« 4 *j j 

. JaJtoil ^JiJI aaU- ja 

( £J>' ) 

A**JVl AjU _J ^ tl/JUJl IfO Jl ^1 ^P-^/l ^*1 jl ^Oa U Ujt j 
J ^P JU ^ lil cUJJU C J^jUIl olj^ll j, aJ-I a-UIoJI 

4i£ ^c* i A*tf^*il b^>j) A^j*jlj-I £- J 2 .JI jji c 4 Jj_j J A>j^ 

Ij^^I (J !fl . * aj <iiJi 4 aj j & OliJs o4p J>-l4)l (jj 14 a 

OlLi* a-*aj Jaw i Jli cl>!jLiaJl d4A C-4 A#JI Jl aJ-I 

. £*J*I ifJJij j t Aj^-jU-I <L?-U)I (J jvUl 

Aj^>wt3l Ollljl A^a\^j — o j^aII A-JtaU Ol;lJl ^jA ji£ (Jj 
(-jjA) tii (J** 3 AA-^jJI qJ JL.I ^«Jj — 

u^j^i ^^r»I^Jl ,y* Lilj j 4 ( I : ^YA — J ) 

^ ^«*l^!l Iua ^xi j i ^l^-l ^1*S ^ J^l t-.u; 

<ji C _ -+AJV I**" j 4J lJ-« A-^*jlji*l Jajjcl C Aj J? 

£\j^r I ^ a ** 1 cjJ 1*^ lJa>- j j*W*0 J aJUsVI U 
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( \TA JO) 



vM- \> • J Jy-^ 

• ui*V LJ if f t: " 

‘ O’ y<J' O'.J^"' 4:’. oK^f'J ^ 

cM r^' <j^. r-.» (v) 

< *«.•»■ (^/>) < £•! y-~ w*^5 
4 wiii ( j) » <~i\Jt» w~k ( I . £ ) 
(j) • O’jJ'*” (J) * f H’** (^' 
£t* ) oM' t j* 1 ' 


o** j J • *U‘ 'S^d LS^ 
^Jj ^ tiij 
y <Lsj-jl. J-l OUJall (J 

Oij& (ii <J>Jt 
^Ja.^ jjJLaJl y .OliLA* 

f £y^' 

y J^j {yy^. t 

U^Ull yj&\ l%-+ 

<JljJa.»^\) ^ i Q c 4 i^-l 

* jJL. | 1JL -A (J 

^ iJ**tJ • £Jj— ^ 

Li>- jll l! 

jl jc b_ylA 

O jj& j — (^ylSlI JaU~)l 


(J A £^**A!o j i £ f ^ *^*d •'b’A*!* *— * ***“■ 

. ( u ; ^ YA ) l* to U-UaJI 4 J y- & j£cdl <_£ j^JliJI c-Ji> 4 -l 


( Jljjlfl J >jZ* ) 


cjUUJI p\ yt — l|- L-~ 0 jit ^jl -i 9 

(Abscission layer) JUaaII <uJ»<!) — 4 jaJLIil (JIjjVIiJjI ji jl S y»X-\ 
UL*A>- ^ywaj c ( \y\ c «J» . J» ) JoJl oOpU 0 ^ SiOsf- 


<3^ ci <— Axstf y ^JtC dJi)«A!j 4*J-i Ij-LjS^ 3j1 JP j IfcjJij* 4*j_j 

• lyry. ^j '^ 1 o* Ufi+y ^ ^ij^Jl 

^xjlivaJl J y£ 4JL*-T CjI jJJ iiJaJI oJU J b!iU-i ^ 1 Jajj 
<— jjJ J jl 4*.J,*V t oUi» (J) — SjjUtdl LtiU-l y Jll - Ja-Jl 
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( m JO) 



jljjV JLl*' M!li U***^}' 

' (J*jl |l*/, l I • w } • l.ijlili U.I* ^a>yj 

(o .i» ) < ( j .£ ) ( £) 

( wi*’ ( cA } < ( J ) < unli («_>) < il.t 

( i;- ( 0 ) 


<ii CP** 

lilS jjjC lAlyajtilj 




^ J — 

bjfi* — H j ,4-JU- jJl 


JUaAi’Vl 4jLi»C*/ 


tJ’ 4 ^ 

l<i J^tiT c {jd^ 
Vj . <3 ^*^ <-aJUj 


iulp ^31 ^ 
dJU^ ^Jp 


ck ; cV 

if'srj ojid* 



-Xajj . iJjf-J **jJ\ J^adJ diUj j i <ULii]l <UUa)l j JdaiJVl 

aJL^xjI fihJi JV jL/ut* 'i! f* d Jr'-: 

dJ; Vj JUL 4ijj]l CJIT Jl idudl oV _jjl Vi 

. oljjLdl U-uJ jl ^ jJ-l «oa j < s - jVl 



OLD J- u-fpl Je &JI ji\s 

• • 

4 ^ ^JJHI IS y j ij y>Uall -USw Jp jS j\ OlJI IjJ Jl &J 

*IU (J ^jixju ti*l^ djLJli 4 A*>-li!i oUa ^y* aIaJI ^a\ jf- ^fct *111 i Xtc • 

1 <— jUiji < ^p a~£- 4j \jUtfi (i T jS c_aJc^ 

• • a. 

J-ki AiUJl ^.ijJI i , aiIjj* Aiu (_J 

Ui ; (Mesophytes) Ajjl» ^II a]*.* j l jtyu ^11 vijVl d>lJUll ^Jp 
^S" J**Ip ^i* '— jl A>^1> Aijlalil <1 jISjJI 
IA^>-I ^Jp tjili oUl 4 aSaJI Sj J i> Ic ^U)l ^ ^iJll 

OUU1 ^^1 t-^ll Jp aSxJI jtli d Ait.1 Ji V,i . l^ sU-ij 

. (Xcrophytes) aJU^-I CjIjLJIj (Hydrophytes) A-JUl 


( yiii ot-iJi) 

Jp-Nt l^SAJ jikj 1<AJ 4 #-111 (J <S Sj J&AA will OULjl Jj /OAJ 

OlJlJl Aii^l . #-lll ^ia^* t? j* t£ jia^\ ap jl jjIj 
(C eratophyllum) Oj^-I ( ji ((EJodea) OlJlJ Sj^Jd' 

(Pistia ^jll Ijli AjUall Oljl — .Jl l«l . (Potamogeton) j>^ oUJj 
. (Nymphaea) (Eichhornia crassipes) till I CjL-UI j stratoites) 


obUiJi ^p T jS t»!&>-l \S“ yj lfl£vi ti CjIjLJI <_a 1 ^j 

« • 

3 OlAJI aJWU ^alj . (Mesophytes) aj^1» J\ Ala A«ij^/I 

eJU- ^ ^ ti-Ul ^lll •!*•■*’ (j* ij^S*^ ^Jp J y^~ 




Y\ • <Jp- ti *l^i>l ^1 iSJ^- . *^11 ti *** c-jl*!!! aU! *lUij 

4 jUJI illi *\ pill y* jjll OJi i>^*.r^l yA r^- 
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. 4S^t J\ *lil J 4 j&j liJdi yf- *IaIj !>Ui O JjL -Li j 

4 tljAljJ « jlii.'u Ojji li| l-Uj- ^ylil ia.^jJl (J jLiiilj 

(J| cIjIj L jjl e-U* J 4>t— iNl j ^cj 4jjA^a Jl o*tft ^Jp t .ixdl j 

-UC 1».m\ j aJI jA Aj l (Aerenchyma) « ‘^.yc g-?** 9 

^ O! yj.1 cJa S-tfli j^c xj . ^jl j jVl Jvu OU~«Jl (J| 

<U) y *1 II J *UJI ^Jp IfJ-lpL .,* j -JIM OllLJJ a-p ^J l JJi» 

w *U < * a! cjljUl <-aIpo^!— * Ji£ 4 ** j y* 

4*\jf" y* (_Jli>*il I (jtf>«— ~»^V' jlp l(- 4 jWl (JiL-Jl 

IS"" * ^jM.j } ic\\ j aI^/o^' 

jL." J pliJt aJ> J J^jc— j (J^ 4 JJI *hJI aJL/ 1 ja 

• li^ p:*' 


^■-t! i (^jl^ (J Jl^* 4^ lUA 

a>»*«J! (j A-pjVl ,5 -Ip jJa) 15"" 4 a»?'ijP^:I ^jJ-l 3J.& ^JjLi 4 ^Jw^jdlj 
(J| ^jJ-l i-Lp JjJfi Ob'Ul j* jviS'* jj . l^iaJUJ Jij (--JtJ-l 
jjw* ^31 jl$>* Jl j^P-l c_j l--J**JI y.) • /Jl aIsu—j i j£" a-b-l J 
Aj/a<^ (JUiN iD-LI j 4 o^' ^^1 4^lj‘UJl <!>' (J| 

5 A*P jl (J| 1^*1 15”" 4 A*> t^UT ^Jp (J j* l aX-\ (J 

. 4-4^jVi <— ’IjI-Ji aJI>- j 15"” aJLvs^j-J 


U ^ W 


-b A - * — i) J^w^* /I A-«-w Xa\ Ajj»— J l At Jj ^vP-ixll 
f-U** (^iij ^1 4 ^PJLJ (J| OULjl illiJ 4 ijlil OllUll (J 

L?JJl -till jJaIa! Ci> \jf * 4 jUll Olij (jn^l C->b 

mm 

. OljLJl jjJsj* "J ijP jtCJ 


. (Elodea) OU iJlil OlJtJl (_a ^ all j 



nv - 


( \r> JO) 





: JU J^Ull v£P l 

^JaJI Jp OaUJ ( \Y • j£i ) lx J*)l\ JU a X j#c.-il ^UaiJI J 

Ol>- t ‘ JLij Zj j ^LU» j*\s? Olx \/y&- 'j* o4>-l j 4jti» ^ 3^Jb 

C/j jS" X j^*j) aJjA T ^ aij . 40 L Slki^ jX-j i 5j?*Ja*Jl tl»l 
• • •• • 

q^2‘,.j oj I *L^pVI ibl tl)|i (jjljjVlj ^jlimA ^p 

^ Ja^J IT i jj*>J.I Ipvla^ :£ 4^* 4jJiOJl j *U.1 ^j^L/ax^t 

i -U-^T <jlij < 4*j!)U( <JjljUJi { j0\+0Za\ t*ajl 

— 4«*3 cjItUJI (J IS”" — 4j15 jJI i ^Jp Ixp> 3 ^JxJl 4aJs> j 

C *-IaJI 4*L^ j_3 ^p i£jp£ IaI^? - l)^ x| 

c OllUJi oJu J c_JU)l jA 15” 4 4?“ jJL* 4*J j tjl CxlS”" lx} <*a\>- 

<XjJ^ s J t 3 y \J> j* ^ 4*a»l 4LU jy£ -bj-jj 3 jxl (J J 
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j4sbl OtJ* Cf • y*4* iUS <^*-l^ lc}j 4 \£j\* J-i^J y^ 

. o yijl ijUa) AJ jtCl 

(_J __} y »-i^“ I 5 yL* 1^pL«jI ^ a«<£j a***Ij 3 y iti o jJd\ 

aJI?“ — y*i^l AA J j A*<lyA 4a + o iS j ylj y* iJh>\£- 4 A.»y?yVt 

• Oj^aajj . u*^ y)l Ay%*4*<<| l^Usf- — y>*Jj y^ 

*-J^-l . Olpl ytJt Aiy? A$w."£« A. y ytj jL l/A>- y* t*;^ftj yiitji* y» 

•* 

A*Jl_y Olyi ly ylljS 4 <LJ I yfc 4 ^J tJ3 jL> y* A/wlj JinijVi 

jt jsf'l y~ y**^ W , v3 ^ * 1 <^>l jUJb Alii/ 3 y^S” (Lacunae) 

^fli'l-Ul iJj jiaJl ;j J , b*>U-l y>» S-l>*lj AA.1* ^jS”* 4 <uJj A*ipl 

. A«JJ*^lA-l A^i-I (_$ \jS*” Olyjljl $ l>^kM ij. 6 yiuti) 

aJU“Iu 3I 3 ytdil ^>- Ok^yj'j 4sf 4 yi>- '-3-’IUJu»^L ^P 0 yijjl Ij V>* 

c«*l*l«Jl o jJ**a> ftilp J^*y ^Jl ‘ Uw ij ' jS* 4 y ««ut i l< ■■l^yV^ 

34^-1 j aJU* y*j ( aJ>-I 4JI 5 yioJL jJsMjJt y yf-iJj • V 3 ** jtl “S^ jVl 

jyU^ aJU-IiAJI 5 yidl A m » > j 4 jL»vlS"* iU yit Aj_^UaJI Iaj 4>* ^P 4— ■*■» y» 

, Aj y£t) *»■■■** IwJ- 4 ylAi tfi ' 

CJjyilil AAaas? y* j 4 A^Jlp^JI All jJa.'-Vl 4^* y <^UJl jS"y 4.5 J 

OttUl 3 $Ip 4^*y (_j)l ifcT aJIp j A.U ^ y- l^. Js j-y V j t 3 yidt 

y 4 A^JjJU yP y<s»bp y* 3-l>-!j A.* y y 0 4 Ky > jVl 

AaJ»j c)V dJilij 4 Jly^-Vl ( JS ,, 4Jy^ ii^ 4 j££ 

4 ljj| A^aij^l OtilJl 4^-\>t$' Jy*jj.l Ol/Jl l^J| *-lil y 

4-> yijl yP tjvb^'y y<k J 4 4_.,jt>j-l ^v<3 y* Aj ^ ^ll 3 y^iii ^ 

O A S J51 Ait ^yi - .WJI Ul 4 Tyir t;- Jyil V*/ J Vi O* 1 >' 

A%>» j y 4 <_ ■ ii <J j y l^i Tu^>« ^jXi — A^y> u-*UImJ1 (_3 

Cj j y lij iJljyli v_-^Ij'VI y^* C*y» y* AyljJl OtLJi pU> ^Ip A^*y 

a^>j*U ^**^1 9 <- •■>*>4-1 4a J »> jL Ut . (_5 Ia _y Uaij 

. A^jVl OljLjl (•Uapt (J U yliaj y Uy/ 
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( 4 il^! obUI > 


<. fj* v-Jslij- -j ollUJI oJLfc (j**** 


4 J ^ylll <I) jl jxlli l$l»li^-l l* Jp ^ ytoJl j iJSLiJl 

m 

l fjP y*>t£ Js*£ c£*ill i— •li-l jU-l i . iju Ojl jlJL 

i? ^lil <£j^\ ij&A* Jb*«AJ |pXJ 4 ^Xlll Jfl-iij <1)T <U*ti yA [£ 


»IjU — V^" 1 OliUl t>«ij liA j 


J-iii 


( tr\ J&) 



t 


ijC« « ull^*iJ»J 
^ 4 * ti lj!t *l^ 4 ii» Jl« 

• W *^y*J *^b/^ 


^lUJl ^<sJ-l £j.*^l di “ *-1 j>**a\\ 

£y^' Ji J&J (rj — ^'l <J £• 

Vail Jli IT « J$3l gdl JLL If t tfjJJU 

UJj A-aJ Cj jJI (Jj i L pj>\^a.t*')}\ J £Sill 
ol j yell ^4 <uk £ <-> j d] d^*l oLJI 

J-l*» L f a Z'’ 0^ If- Li 4 AJlS' j$\ j iiCiJI 


Cf* . OlJl £cJa- y »UI jhj 

jliioVl iif* 1 Oil; j A«iUJU Oli^aJl 0.1* 

■ 

JJUj If 4 oyjp Ol juiio jl **JLit yA <U* k) 

JP J>s!l ^l&l , T ^1 Jridl 




NU^i t-jbL| (£ %\ <iiy 

l^4j . £ yill ^tiJI Ju*« Jiaj Lf 4 I j£\~* 

^IsApI CM ij 1 * 4A*1» *y*J 

* 

ly- U. 4> j}\ yilvalil yA IfJjTj A OLlJl 

cH *Uul 5 y UaiULI Vj 3 I & ^ J 

*-Uil ^jA o j**} kS 4 — CyA 
vil aJ aic l<^ajl lf-*J •* 


. i3UJU yA Aili ^0 (j* AA^laj (31*^1 



o< 


- w. - 


OUlkJ aJUA-I ^ L yaj[^aJ~\ JA Ali« l 4+m\jJi } j 

.<Jl\yJl <134(1 (jtjjl (Jj 4 Ul J £ j3l jUL* (j ij jC**» 

: f/<jU J^yi v/j3t 

aj jl ^>waJ' I’JtU j4 (Retflma raetam) ^ J' *^i 

j *( j^~ Vj^ aJJL* . JljjVl ^*Ap 
Jji j . Jij^i U f djijZ ii jj^i ( >r\ > 

4a»# J\ 0*iA (_£.A>J J jK*mA U ^j4l>t.t JJLP c — xl*»* 0 l« 

^y?jj . 4*1^ jillj S ^ V* Y 

^JaJl <iLJ aJL^ cJt/jbtf’ Jjl.Jl ^*ia^*< (J aJUi* il'l 


( \ r y JO) 



(u-) « ijoJt (w) : fj>l JL. j J>jn-s £tLiJ JUJ& r j v 

JJ* (f ) 4 Ji-r. (*) • Jr*" £*-*■ (w) « 


4 (J IT ; aSw?* iolj 0 ^yvidll . jl~+A 

tjLUX*^^LJ Ij Allifj ^Aa 9 j <J L iC jli A J ^AiJ 

jJp 4pld A^la~i Ol jovi cJfcj jUcJl (Jjl>«li J J ^iijl fjg^- ) . 

Afry olj jyJt (_jj . (J>U-1 ^£^-1 *'jil yl t ^cult ^jJU? 

4*jIp^!I Ojl&iij , 3 *— jC - i~*— ij Jh£im Aaj***J^ 

(^ ,. V >- < Jp J£" j; c£ 4 34>-l j iiU- ij jA 

. 4i»JUJ y j£> * J.tf L_<L^-IsJ 4 ^ylj£jVl C-xi^l 


: JUjJl iijjl J^UII 

j — A « Ammophila ( = Calamagrostis ) arenaria » JU JS c-wai 
4 <LU-L.)t aJL* jli jLi^vJ! ^Jp 3 /£. c aI^aII jl y\ j>-t 

,' yJl *-1 y^ai\ JLp'j J» j>y (J -Uw* jjdl j>*Jl ^Jp 

4 (_£ jWl qIjuJI cjtJj . aJj^I? titjjl oLJI IJiAj 

, jljJI Jk*ij j iJ^Usl — - j ydl — ^Jadl <j^ j***y 

aJ^ 4 j4^^j aJj_j)I s«Ip y^aj (j y> jK~~a ^Uai tijj 

q)z«JI j y £*ia.-Jl .Ja^- A*jjJl d>Ul!l Ja>"^b 

4 A *ot JaJI 5 yJ\ Jafcj j . ( MY j£& ) baft U^b c£ jkJl 

oi aj jUi jJUjI ^Jg>Jl l* l . t*lj I y>- j jiiJi y aJIp- j 

IjJI jsj* ^Jp ^kiJj c *L^-t 3 yi>-Vl *-y^j <• t-Ajjljfj 

oI-ULk%JI j aJU J l juJL-l Olj A-^J-jUl UL!^ aJJL^I a^J^/1 

Ol>i)3>J.I ^jJ-l £jl ja <2liw <JIpj *^*yj • 

A>w»J |^Xi A# ^|aJI ^la3 «U>-L A9 «Ij 4 4>-l^l^j]l AaLi)! 

^jA | ^l^w* i<l^ a^ j^L Jix^ j * 7v.iiv-.j! A(pL 

^jJ j ‘ til y& j' <>* i*d^i 

4_Aj jUdl 4-jbd 4 LUH 3 ^to]l y tijj Ajji 3iU> Cj I 

«■ 

d»U-l <_£ jJL! *1 ^.U yj Jliy 4 am Jl aJL^c 5 ! A>wJ^fl j jjid'l l^. ^H 



£ti A* UJ Jjk UL? if . oUJLt ^ 0 U' j ^11 Ji dBJL j 

aSjjJI ^*i4? <1 jUll (Hinge cells) aX^xaa l>^>- cJaj jU>*i]I 

^A> U.UP C L^U-I £j£jj J J 4jj^> j)l ata jJ l »-U p 

. U>C! ^^Lclj L>UJU! Oijij J\ 


V. 

•c ■» 

i {*»' 

r w 


-•vxixS? 
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: M oU ^ Jl j JWH J&Ldi 

&&I ijUJI jjiiJI J '&£ - JUJLI JSJLSJI 

Jl (jLS^ t U4>-j 4iU-l jVl cjUIJ ^ y 

iiiUJl OLiif 4j» Jl ^<»l JVl OliU y**> (J -by* J j c <JL» J 

y? ij* u*Pt-f 4 ^ J* JhU>- j jj t^ull ( Nerium oleander j 

<UU-I dJJj <S (Jb^-1 J^viDI jCMJ . till y 4>- y£- (J Ol yJ& I J f- ji 
Ja»* Jl tJjj JiJ o ^^5*"! OUjy <Uj^ll <L’ijJI Oliyalt 

. aJ (^ 4)1 

t < SVi ) ii>4ll Xjj <j y> j<L.«a £\\ai ya>* \*\j 

• ®^dj^ *^l ^ Ji ^Ji,J1 ^2,Jl ^Jp <_aj .ijjy ^ J 

4 41 J Jl jiic** kUj y c-i JjJ 4 *u^ JpMvllI <_A»J l?*l]l «4* 4SXj 

ij>-b j jAiJl . tjiijUtillJ 4ijajl 0 j«iJI L'iU- Obl4i*l jvxill 


( 'r* J& ) 




jA 5 jl ji~\ *1 y~ ^LjJa^Jl CjI^uuJI I^HaJ 4 _AjjIj£ 

(£ JL1I ^JaJl Jp 4$wC" lot dlJi Jp SiL j iiioJl Jl jjl j . ij* Jl 

4 4*»»l Jl iJl Olpl yiJI < ^k. ‘ a«» < ^I ^_*«ji!L y&y . j*il 

hjU- ^ QlxaJ» 5 ^Jj! C-*£ U ** y tiiluS^ c aJIII vi*\jLlll CjIpI^4j 

. Sjp-I j iol/- aJU* Jp JljjVl (5 4 »L1I i* Jit 

: kj\ JJ& ] VcTP 1 J J^' J^I‘ 

(Casuarina) J ci Jli^-I J^vijJl 

^y Ujjljjl^ll OL j ( iff jjJJ *■! <«S fjsll 

Lf* 4 ^LcJ jl! U^jL J 3 Jj> £jJ 4*x-SJ"^ jIpsA^I 

OUI Iua ^Jjyw j . & Jlj ^JaU i*UJl J JJI l^>* Jp £j Jj 

^<*Ij^Ij ( Joju (jl Vj 4 4 j jJL 5 jti Jl £j J» Jl 4-jj Js £*£ li 

jAj 4 4 jJ A5xJ1 (J \jy ^/j 4 JjUaj/l ^Jp 4>l^-l 

• (J *-liJl *a& y ^ y£ V « j*~p j>- lil jjt 


( >r« JT-) 



^ Jl ) fcj* *>' jj<J\ JU j ( J_H Jl ) &y ^* £\u •* 

* 1 '&jyA ''-'j iA*/ J F ) V*^*/*^ * «:*► (f) 1 A* (^) 
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^lai lijj . t\ a£-\ 6 j jA \y U <» y <A ^> jil JJiUj 

ejfc j\£ ij9^ J lb- ^) c ^ jC—* ^UaA fj jilt a«-U A?-t J 

‘ V** ^yrj y^LJ ‘ jy^ <j^ ( J^ 1 ) 

t A4*iS^ Oi^ow.- I^jL jlf j vi4i» 

. J>-!aJI ^ eJI jiLI o4a ^JaAJ ^1 <JLic , 1 ji>L» J i 

<— ■•-i* a* j ^r^JlS"" t5t*^ OljLlI <u.JL) <iiJ j (_Jj 

^ ^ a *#1** a *11 ^ OhJ » j ^1^*/* L « L)b^)l 

^ j^-l y Jbub- y - jj (3l^J1 ^2*^ j jJj . iiil^ LtA>- ^y» OtiJ* S4 p l^. 

C j-ii-l 4 jUj <., > i..JL.) jl| b^\^- 4^* cA> jl>*il 5 Xp_J 4 Ajlp^jJl 
t Olj j _^ji (J <Cj»vL» Olj-l^t ^iaJUc* a j .ioJ! j . ioLjJl <JLl^l a>» wiVL 
4 >*jJ 1 CAJjbdl v— 44?JU jjJU 4 jL|j lf.^5 j 

. J^l 


# * * 






OUI 


( Systematic Botany ) 




£1 



• • 


4jU)I j&Lll 


fr^ 


(Subkingdoms) — C.^ (Jl <Jt — Jl aSsLJ .1 

4 ►— • ’IJI l^I<4 Ojf^aj ^Jl ^ ^J.xAjl (_£A* <^..->»^- 

(Eukaryotic) S ; SJi>- jl (Prokaryotic) SJl-L Si j\\ aA — * CJlV li] Uj 


4JIA1 L^U-I o! jS OllUl d-x'-^g C-^ iiUJJ j~f L>^-aj Js^jp^VIj 
« Prokaryota » SI ^Jl OUUj » ^.1 I^Jp jjUfl iSClf — <j Si j^il 
I^Jp jii>l <^JLf — (J Si jJl A-wi,i>- lj^A-1 Ol ji OljUJl j 


. (( Eukaryota SI ^lil oULJt>- » 


r 


(Eukaryotic 5 1 jJI oiJt>-L£ y-~* Ji ij^ y ^ Lt>U-i >-*jt 3 

U^l ^ y.y> (jvjj U i y^A> m i SjA£ Si j» JLp l^lj>-lj level) 
(nucleolus) 4jy ^ IfW-b <J y£ j c twSIj cJ — & i£jj 
-ig j-p- (Jl oUL*iiVl *UI aJLjUjj^H lyoU j i j£\ jl 
flwtjwt-i J (Jl^iVlj JApVl S,iA£ ( OUkwS jl ) Cj\a ijf+j 

(_aU>cX* al ji)l ^jlA j^i<cJl jZ**a Olji LVJ-I t»l . aJLUjJI 

S>«j:« ji- <J uUj jT S-sU Jp Vi ij y£ V i| t iJs*>b^Vl f U* tiite jp 

I^Uai; V 4 (nucleoid) SI -ui ^>1 til, — ^1 l^Jp (jUa; t #-1 jsj-Vl 

^Ji 4 a!>1p ^ 4 £-L*«*P ^1 ^!U*Jl ^P 

. aJ 4-I ^lr«xil aUjI pjAs- j/M ja j jZ* 4*j& ^J^Jtall ^Jp cjUxJl 

— <jLaJ-I jI AjIUJI tl«>- ^ — 4.1 J y\\ OliV^-Vl oA r iaJ^J L* Ul 

l^»J| 5jU<iVl L- j i y -lis i.U-1 dgL*>ip I j 4 j 
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51 oUU 

PROKARYOTA 
(= PROKARYOTES) 

jJtX-\ Lj\£vJI ^UJI it ^a> 

t c . ^ . . i 

^jA LmJ ^5 ^*-1^1 SI yl (j! J ** ^ ^ 

OlJiJi>- 3 Ai j\a» |-ij . IA ju*j j 4 SljiH oUL.i>- 

. i\ OlJl»Uj SljJl 

il jill OlJIkb 51 y Jl O lA 4 y 

4 A|^\«^ jS’^ — ) Aj i a! j~* j£\ — \ 

4a 3 Va X ] ‘ (—» jCiAC - (3^^ 4 Ol 
^1 ^*!i j wf..^!' ^J.*! ii ^J«l j 


A,* _y^>^y j — Y Ol^vip l^- — Y 

. Ajti-lj aaUII Jp^b aJLpL £j aaIxs* 

. f j^l.> «Hv*Jt 

o — ou> j — si jiH — V' ja** J*b '—*■? ? si jJi — r 

\^S y y Lw Siaj.Mj . *X£ l^iiw j 

. >X£ AXp 

jr* aJIp- aJLjUj /J l 5>lll — i ObjJ j ^ SjIp Obu^JL X^y — 1 
j J; i A^.-all oLlj jJl . (histone proteins) a^^wJ 

. cS^ Jr* Olio jy i,- aJpMoJI L-U y* j£*ij 

. i.Ul 

(amitotic)^ lyy^iS o (mitotic)cS jU^pUA>Vl — a 



V'jJI Sill' AySy 

* t 

*L~y- «JjUU.hj L‘L>-I JJci O 
. Ayl^* ( 5 y-T 

4]a***j — OJ> j OJ — c-jUaVI — V 

, TaWJ ^ fJl 
■ • « • ^ 


oLi/- UIp l^, Xy — 1 

* « , 
aj^I >>il yi y 

• jr^“l ^L-gSlI AaJLaj 

— 0 ~l>* j <Jj — c->I.UfeVl — V 
. t y ' ^ji 5^4^^ 


Sili^Vl ly 3 j &* Jl ^ja ^ AwJ — A 1 j f-LclVl V — A 


O jIaxJ a j**p Uta — \ 

Ajy£ aJJ-I a-ly j (ju U 

/S dji fj^.) 

t c t 

, g-l yZ P I 


• c$j^r' 

AaU-I S 4 a>- j U OjlisJ — ^ 

aXbc* S^J «M 

• VsT-P* 

: 51 yJt oLjIOj JaI^s 


_)J y ) yX^j (_$lj iJx^aJ el y)l OLjIjI OU.waj OU>“i ^y 

i j. iJlJlJl- OliJl^JI tiJlJj a l ^mJo (_£«Jill ( > \n? ) 

: U* 

Ajj'JxioV'i OWl5\ii ^*1 ULI \fle- ij^ii <-. (Bacteria) L /5\J! ( 1 ) 

. (Schizonia) 

<~JU«i f t*ijl (Cyanobacteria) Aijy Ij (♦-j) 

: aJ Vl fUrtl ^Cj i (Cyanophyceae) Aijy j^>- 

<J> yJ - 1 j a jl y«ii <-*= I y. j (Archacobateria) A-Jl-lJl i> — \ 

’. Uliilj 

. (Eubacteria) AJLiU L^Jl — Y 


( Actinobacteria or 


iy-i (objaili J.) ,L_y$UJi-r 

Actinomycetes ) 



OU I — u^-^j (Mollicutes) — JJU — i 

. (Mycoplasinas) 

•>wi)l Jl 1^. 45 jJlI ( UUWl jt ) b j£jl l*t 

: Ov Vi 

. aJj JII (Cyanochloronta) — \ 

iJJ-l 34 — *>■ j ^fcj c (Prochloronta) & j> — T 

«_^b* J«^1 LfcUtJL* <w> » I Ji* jjJS" Lj-. IUjL^*y\j 

t£*i)l (Prochloron) bjjjjS'jji c— W* c aJL lib* ^jp 

4j j>%*j I AP ^*. £■ J^-1,5 A*iJI^> 

. (Tunicates) ^**1 I^Ip 

aJ jVl otiUI lj~ j+**j if _jl — ij ^J^l oLJl-u jj.* llliAj 

: aJ Nl aajjVI ^LiVl J] — (Protophyta) 

O' I 4 mj jj ill j J*JLt j (Microtatobiotes) Ob^jJU j jf.il — \ 

JI Ol — «*aJl jj — jl j* j t (Rickettsiales) OL.«*fjl j (Viralfs) 
^L53l Jp 5j4ill ^apj Jhkdl iijbr-i J OlJU l^.#- iJ jwJ 

. aJ-I J>l*Jl j^p (^IlC aJuI Ajxi> b 

j — OUjMjjfjll j! — (Mollicutes) Ob[j*f Ijil — Y 
. (Acholeplasma) l*j^U jS^I j l* jtAj 

j* <-j jAj l* ^aj Jl (Schizomycota) AjJkiiNl ObJaiJl — Y 

• b y ^Jl ^jA L m*J J 

t-.IUJaH .J-pil J (Schizophyta) -AjjlJaijVl Olltjl.— i 

. Vjj II 
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: 4 Jjwa:)! Uil j&y 


4ijjil *— ' JUdaJlj b ^vOiJ S.>bdl O j>» 

t3 jiaJij 4 b}U-l j Jl^vil c-—** 1 (Species) £j/ j (genera) 

4JI4JI oUH^il ©a* ii j£ o\ dJb c ifS* j£ -Ulctj c vZ-»UlSCW aJIcVI 


4 (flagella) J*l ii>U^ l*| : 0!>b‘ OUT (jj — >•]; ^ 
Ob*- / AJ^y J'l A-i b Ujj C aJj jU-lj Aj^yajJl b^/sJl a*JIp 

bj^Jlj by^j (J <-)liJl \S~ 4 Ajjii-1 OU^Lil'yi 

aJ/I UjXll j If C AOjOll aT>L VT- V T 1 Wj ‘ V^' 


ObUll j- ^ Ab»U*^j aj jjUll aJ- aS" /-I ©4a / J c (Spirochaetes) 
\i\yst j 1LUJ) vrjU:i lui^l ^ 4*-/ Jl J ibtfjl lb* / 1 


. aJs-IoJI IL-j^b/jjJl 


OliJl^lb As^U-lj 4 /Oil 4 aIL- A*aOs^I| jubjll (jj Ajl-^Nb j 

4 JJ-I oJl£*li>} l* a^a^ _/»Ull it!!” axe a-U-I so*a-j si /I aJIoj 

i) y~£i\ j 4 aLmX* _/p ^1 Encapsulated (a! y~&i % aSU- <^t) aJL/n^ 

^ilScJl jl_/ Oja^l-Ail 1$”* 4 Ut IaJ*J 4*U-I <_A,UJ A*«^l% AA*b 

a>4£ a^_^ « ca l* « */2 )l Mi aJ>- i 4jb*Aa ^ 5 (_c4*^* 

jJI^JI I^j ^il a-aJI a>a^ si /I a^jIoj oUJl^U ^j.^ss] I / 

csa. j 4 ole - aJL^VI aSaJI (il)J aj li <u#-i ^a-j 

•* 

J& Jit- 4 /) JttsNI aJ j 4» bj ^>1 Olio Jjj/J 4i& jl£-| 
£jljil (J jt OljUll ^lij ^|p aJLjoJi ObJl^ll SjOi 

Olixj (J AmAaII li jOl li} i£ ji-l J'^*j_/Ojl 4 . i^« a aj ^ | p ^ a JL - a ^I 1 

m 

SiO^U Si jJl AaU; ObJl^Jl aJI> (J l»l 4 aJL>-j jUll l^xbjX^ (J S 

. a! 5” L ^jJI^JI tJi*A^flxJl oip jIopVI ^5 a >■ / Ji Oj^U b^U-i 


1 : JljJl OUU J (Nucleoid) 51 > Jl 4-S> 
(nucleoplasm) (( ^ j^Ul » ^b 51/1 </ <J* 
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^A L • <L*1-Ij 3 JJ-*0 ^ 4jJj.*JI Sili.1 .JjLC ^A j 

o* f-' 5 *' ^ ^**d c£*^( (DNA) iSjjtiJ^ l£ 

Js»Lc I <^j <L5~ 1^1 J^lfVi ^*J^-I dUA £a.s£ J?U*t yicJ 4*j . iS” I yj.1 
_/i*xf 4 j l>wwlS” «uiaj^l O V aUA O J ,^ j i *da i 4~i <UaX.*v« 

uAi»^“ ^-U-j <,£ O^U)l ^ I ^j15 fj* ^ 4»j • a~*JI o j jiaJI 

01 ci ^ti^VI iL» jl Sl^jl <LJl4; OUl^JI (J k 1 > 1 * j .- jaj ^\)\ 

a\ _p-l .slitf-Vl di!i ij y*vlil C-O.JI <1)15” « ; 31 ^Jl iX4f- OUJ15" b/&\J! 

(DNA) iSjy.ij , t w*5j St j — Jl a~£ 

jLa-«U-l jt5” lij < (RNA) <53j.i^?tt ^sk^U-i ^Jp ^ 

OjIS”” iJJ-i Oli^t£ L)j* OIicwaJI ,j~£*> £j«lilS 

^ jVu ^Sa.mJI Ot'J lf~* 'j\S V > ^lia^Vi i.-l£Je* ip y^>S I** A/ia^ai 
ioJUj ^£)l 3.) Ill i OUw*t <iDi 4 *j Jj^ 4 ' j . Si^lJl *Oj 
OLdA OuJ-l^Mw*! l* -Up y ij yOiSvJl (J — 31 ^jl 4.^ jl *— 

(J^a^-L ^U-1,1 jjJ ( y*’^\ ) S J 

ij* ( jAU 1 *J! J • ot^Jl 4,0 (Sjj'lJ Jj«rl) 1 

AAA£ ^^l***^ ijyu^JI 4 JU-I i^-l<*X U] <£}*^ 

« Ribo nuclease >J5 ^Jj : ;j » O^*; ^ jij Jl^.^-b Ulj 

<5j^' (j-tJ.1 0j^ ^ jVLj^.Jl y!t ^ j^i J 

J-L'C* ^Jk>-j J*p-^1\ L y Z*J~\ ^Jp ^LUv!» VI j-4iu< ^ ^*j k SljJl a.Jl! 

• ‘—■'t aj.mj,*j j^llj Oli ^*i)l i>4p <juU j 3^li" I 

#!jj)l ^ *-1 ajIj iJ »^!V1 ajj^i ioJl ^oi:i j|T aiij 
^tlS" ^p jbJi J J* 4 ai)t j£ 1 (Microbial Genetics) 

<3> 0 ^ iy^i yu .b^j vo l>; ^tJi' ji^'i j,* 

. \ft> 
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: bob 

S.5 i ^ ^1*1 1 ^Jp AP jyj » jLUj'i/l 4**»lj l> 

jll'yi <jLJI ^UJl c^l CjULjII ^Uil y ^~j&' I^JIp >3 yell (J 
t>u ^Ip tfiJI (Karl Wilhelm von Naegeli) ^Js^J J y JjlS" 
<0 jOaiiVI Objlajsll ^1 jVkl r yjMA^\ f N A \ V (^1p 
. M®V ^Ip J OlJUl y ^..Ji!! Lu ^Jp (Fission Fungi) 

ic-lp l«! <■ SljJi lj-1 ^|p h uAj j*> j 

1^4 Jlkj Vj y»l>- y Jp V- 4 ^ Wj 

A*« fc l *LJl Olji <-LJl aJL c 

ti jij i hj^Jl Fl j)I ^y* 9 ? C^i *■— -IjJl A.w-J ilLftj . iS jS" <->• ^Sj*j 
^jo c aJL^-I S-L>*j ^1 a*J1pj . a> ^L« ^p (^vilill a~~jj 1>*«^Ij 
. 4A^J*>L« y Ol yuC.^A j£.i Jp jl ( 4P yl* jl ik-^o i Aja^ 

L^v^L'I jyj Cj . .^rjjj j'-^ (_ydidl s j&j 

A*ix» j_^J! OLxd-!j AJk^-lil ^1 1^1* ; J y* 9 ip AjhlP vl»>l j>-J>* 

J%»- j LiJi)l Ji> ^kil Ol4j-ip y <ubiM oLS^il uLy-j 

yili.1 ^Lsi'Vl) A^iWI } Ja)\ (J Ijj3sJ 1 yl&Jj ( l«*^Pj 

, yU; ^ y>j ; (amitotic) 

{ y i^p j <_£ y-lj aJ*“ d y . aJ^j^ Silll JiLJ 4ij 

aJL»^j j£" If) (JljtoV' (J^ 0*yt^-l (J £t*kJl j y*P 

(Truly sexual) a — a*La» ^ j (Parasexual) AAik* Aj^isj- 

. (Zygote) A*»iV C-*L»kJ 

: bjXll ^ lti> 

j*p C-vlkj ( Ol^-twi Ju* jl.*J^(J A* jj*<* JijO ^ 

^ 4 ;! y» ^y J jt jlSj c ^1 p ^LJI j y'l ^>-1 ^ T ,^>- ^ ja 
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*Ip La-v* j (Antony van Leeuwenhoek) jli (j jS’.l ^Jj 

If- ^pU«J aJ ill jA 1^1.4 V^J 4jL»4*JI apL^ y* 4 j£-I ^£-ill 4 
« 

t- fl. g, 

AJJ LajL ft. *9* Aj L<4 aj yO>iA> jl (j| Ajl 3 AI d4A Aj 4ol_j -. 4pl 4 jUjI 

*lil (J l^>u' 4l jlS"" ^JjtLsJl y jj-U TjJl* i *Uit ^ 

^UlaJl O^Lii y Aj _^CXj AJL*P YA^IT ^Ip ^ y&tA [S' 4 ^lil A*nAj 

4>*jj 4 j^i-l J *4)1 j AjJudi il jil j jlJaVYI aL* 4 4jL-*l jo ^pl 

• * • 

^s*l I^Jp jU»l aS^ ^1 aJ«JL! aaJj 4jLJ|5o yJ frl-iVl a 4 a ^ 

lAl^Lil J <JaL£ l^-'l ib-Vj 4 (animaluks) « aJI ja >- » 

Ji 4» 4* j& ij 4 JjjU-'j <^J^I 

■ « 

, aJL» 4!I ObJl£j! ^LjI aJL y u j3vil yj 

a^L- 4jl4.iL* i4v*4>*l IL 1 J yk\ y I 4jj*l! <Jj 

tJ y- — Ipi I yAA J*+* Ij y** jJ jl5”* ^11 — ^ jWJ A-.-J ^jiJl A*Cil5*Vl 

tL> j>*Jl £jJLi *“%•— p- 4 > j . y~ ji- J ±** j y tjljllj SLJ-I *- yL) aJ|£*I 

Aj>* 4 jL|j \S" Ajt jl aJUJL LL>U |g— >- OlLiLlI o4a j€+»\j IaI jd 
« «• 

4 Ia ji- j L jvCjl (i»U^ c? <S y*^ 4 IA AAiU A*^" LjUS"" *)/J tii» d)T 

wsxij t)l J>- (J Aj^yi*Jl ailll jl J 4 Mi* 4 jI yLA“l j£ 

^y* 4_j^\**l ^ j ^yt 4j V Aj’I j 4 a4)4> Aj j^>- Oli y ")ij \jyS*> 
iwiij^>-l 4 tj . ^Ju»Ldli Lp-L;} ^yp a! y ~\ I ^a a*^I »— >UJl^Jl ® 4 a 
J3> fc„yAy l^3a.j»i^j ti y* 

. { ji>\ jA$ I L->U>-jj I 4-»LL f" (J S y+J-\ 

iJll'Vl ^iU!l Ijjwa j (^Jl jC*»\. I 4^P S-UL.1l Aj^laJl. CJl5j- 

aJ/- jl ^ jj (Justus von Liebig) .^-1 Oy 

. * - 1 L -‘' 

4-Ojl j 4 Aj^lklJl yAAi j£+*\j 4 AS^- UL/ *^1 (3* *^i 

OUIS - J s»l£j j j4o l^ j4>- Ja.J jj aJL>-I aJL^- ^4>cJl jl aJLaJI 
^jly* J yA^-\j 4 ^JLp (3 4 jIUI£|I liijj J J 4 A4-ai 

. I^LsP 4->4^- jl l^> ^Uai-ul i|L* aJoj 
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: i ijXfl jUJul 

i ai£. jr' j LI o L L a^^^aII aa«a 4 II ^Ll£jl d*lA 

.iL-sj*! ^ia*«»l ^P Lviil y 15"" 4 4j till ^Ji iz y y yp 

<l)UVlj A*^UVl ) y- . frLil y Lj4jI A^aJJ U Jfj Ob’Ull ) Olil y^-\ 
aj^^kJI ^1 ^Ll ^4 k C*y» y=- 4Ji! j . i^ *yS ^.y 4i i L 1^1* V 
L ^Jl J . 4>4JtJl .1 jJI tiDi l^JbiJ JjUail ^Aya H Co jli 4 j jcJl y A^jjl 
4 ol jJ~\ ^\y \ v— aIi^j oL>» ! ^U a,-». < ^j 1I t— >1 ^jjJI (_5 j£i,j liyy 

jj4>* (J A-J-l L^U-l; IjLJ j II»LjjI aJslJ jA O^J j4ll Aikill LyiJl (1)1 l5""' 
l^~* ^ Lh J& j o^aJI aL^aaJI k— 4 itjAjll <JljljL«il 

Lj&Jl y 'y I^ajj 4 aa»^*II £jLJIj jL'ill (J SjjLJI eLil S^Ip 

jtaikSj Uil-lpl jl Ja >-^L A~^a>- *.y o' ^U>J^imJ| sjjj I 4A *j3 j 

. o+*H -ilj \)f 

4 aL\j ^JUl £»*l j)I (JliaJl 14 a ^Jp (1) J>$\ (J l« j3vJl jlii'l ^p jJIjj 

aJ1>- <*J y> 2 yj jj y A»4JI A*Jl> C»UaL>-l Cj4a-I.IaJ ^j^J.1 jA d)U 
Aja-I j^-\ iLjLJLjJI (J * y £ (£ y£- Lt viJJi yj 4 UlJ d)j^ T ^1>- 1^1* 
Jt* (J . 4^«^l y ^fk^vJl^ A-?'^!^jaJI ^-*1 _/4^l £l ^ I c5j * w * 1 La. L^ .1 L 
lAjilJ j* 4 A*.it» JJbxX aJp-IuII j4^-I lJ y&\ #4a 

►I jA 4 l^Jbci AjilS^ S jki *Hl l^.ip fjy OVI 4 A^Aaa 

oIpL^^j jl jIa»JL L j^i qa aj Lf ^j^JacIIj 4 *Jiju j£j: Js>JI *iJU 

c Aa>^<mAj aaaa/I j>-W ^ 4 

lf^4^ ^1 jil Silil Jp Ui y j (Jll — L j3lJl l^J Ic — SlJ-l 

. lj.Ul-14; jl 

: 4_^JI itljj 

ipj frllfij ^1^1 (1) jiJl J i jU^JI ^1 ^1 4_iLi5sV<l 4 aI 

4 aJ ilalGil f^l ^1^1 L jvOl ^1 y\ y £y JS* 4 J JP (J A>J« 
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U-» J O' i— . •>' yb'l (Jp ^ iwdjij t l^jjj yj j 

jd\j 1/ y^!l <Ja*UaT J A*«®Vt y» At ^w>vJl Ij*>U-I <_A*Ui yl O' — JwLs<aj! 

* 

ys ^Ja-i 0*-) • b^A^-' ®*AA aJ^jJi oU^aU U ^Jx* 1$p' yl <_aI^ ^Jp 

l^L*n y<all Ajy^>M lAl^il (J AjLU* Ayi^j £ \ y i 

Ai'Us^V'j C 4>*lj L^» aJL" ;J ^yOX." 

IaIj^I^* A*>* yl Oliy aJI iilya^b C l^,lp i— j j^dJ A«^*^) 

£y <>* ^ j&' dA)J If-t (Pure culture) aJu)1 ap jjil <_a iy>J J>£ j 
y C* j Jte> <jl*ip J a«*j ^p yw A^-l OUl5x!l j 

<-*£ L-T* • > Jt- a. y- ObJlS" jJxi *)/ (Sterile conditions) 

jullj AiliaJJ jU^a«« ^Jp l*J ap jjil l£ O' 

«* 

t li.**>- lyT S' j j* A«j^U' A^l»»Vl y* l«® ypj 

, OLwtL.illS^ O'JaiA* y* r jl' ^1^)1 a> b^- l* tiJAS ^1 (-JsL^j 


Ly>l j>- A*»i jUl — b _/^Jl pU"V Ajlil Ajl.i*JI Ilsf j 

Jyl^t w?l-«a; Ob iiJ&i j c A«l*a aJUp iL*jL* , A*>-^l y,*u3lj A*Pjjll 


C i wOy 1^| qi ^lll l J Aiy 0 ^j*Xa) 1 Li Jill Jill jtJUJI 

jy ^*iA; Ob 5 apI jj 4.1^ iSj4^J • J (Ag&r) jWV' 

(_jla4 — i£ y L?bJat A*v^ I -ll yj i (_£IUa] 1 ^eia<^ 


vjfl— 4>cJl SJjU J C l^pljj iljil 2 yX^Jl Li^P- 4-il c_A44^ 

» Ja.^jll *A a** ^Jp JjP SA«^j aJ?“ JT y*JJ (jl wbJJLjt 

aIxT aJ^“ ^ O' yl^:7j l/^>\^-' 0-i% y*^J 

jS" J^aJ (Colony) Oj+^^ma ^.1 LIp jlk; LM—J-I ja 
.y* 0 yjC^A Al' L^\>- liuj . i}j£\ 0 * b A*» O' -i>- tJI 

^j-*> ~ 0 j^> jf . Ail*i« ^■**ia* 'i/ y L^J CjLA^ ^ aL«L«j j 0wl'lj aJ>- 

. aU\J* o^Lp o b’jAa- 
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Uj i b jJvyi yt Aiix^H j J&.\\ Ol j^iC^a <_$ <_-a! X^-j 


« 4 a JTj t ttU-l j£i j\ j! ^J~\ y* U|j 6 ji!l 

JxJl i/ 4 i c b j&JI £l jil O^aJI J -IpLJ Ols^b^-'Vl 

0£O-| y* b!>b>-i yuv A^JaXO Ol jA Jf- JJLJ jl AoJbv* S^jj jL^ob 

SvAj 4>*Ol J| Aj ly^WJ Jl-ip Js.W J Jj Ol I 

by^.Jl ^1 ^jl ^jj J^l ‘UA’ JiUtp-Vl AjbjjflJi 44 j~j 

J| V*^ ap-jJ* (/* Ja*M <Li^ Jp _/.p aoJ Ol jui\ 


. (Subculturing) 


j j^xl I ^lj I 5 U^A>- APjJ* 


;.A>i 


I (Enrichment cultures) AJ\ j'i I <b j\ 5 ^sJl £jl jil 

l^ j& __jl — b ^1 ji I b> J-Aa$ i_jQalj 4 jfo OVl?- (_J 

Apljj ijj Jij jhi£ J Jp Ja** J <JUxol — ol _^lJl AvIJj Ob‘ 1^11 
( jl ) l^>-lx^- ^jl Ajl 4 *jl Ob' ^Svl I jLxp'^I 3 jbb^ 

l^-l:^ ^1 ^bJI jtP ^jjil iJ»jJiJlj c AJUai -iljl {£ j&li I 

APjjll » ^1 l^Jp jU*t APjj 11 «Ju j!U . jJlSsll dJdi jl 

(£^i*l j\>- J jJ) Alllil OWl£)l J* 2 # : liili Jbt^ . « VI Jty I 

ii))i j <. OL^ll y* JLJl* V' jy 1 4 «fbi£ Jlv* 0 *b 

^ylJiijl J 2 #a* j)I ^ ^'c*l 3 l ja)I aJUj oUflT < ^y* IaI>ApU jV 

^•^1 OUJlT Jvail ^jb J‘J«bj • isfrjjv J*Wa* Ja b^i- / U 
(Organo— OlsbU a> j O l 4 *;il »•■.» ^pl iiJ 4 )l 

i>^Jl ^jjJl jlJbJI Iu -^11 J| ol^i" 61 phosphate pesticides) 

M 

iSjJaimjP j 4 iA 4 JLa c— O-Il aLa^ *— >L 5 * 

JJ^ ^)l b /i^Jl *V| ^jJ^I _j>w ^ aII^-I « 4 ^ (J_> c a l^j"“ 

. j^-j ifil^bj t a ^4 li < _^ , ^^*-*'ij c 5 4 «ii 

— * ’ b~* Ajj- jl j Vy! J-*l o 4 «j b j 3 sJl 



Obj-ji b JlSvJI /jA J5sl I 3jl j^-\ 4^jA — ) 

J,»l A>*ji Xs- yjl U ; jV (Minimum) t£ i>*ji t U y i0£ Sjl y>- 

tS j ; Uy 5 jji Ji ly (Optimum) Jt* i^- y j t 1^1* 

• 

<iL^I £j _^Vl ytUj . by jjpl 4>*ji OIp y*l (Maximum) 

U ly i «ui j! (_^ull Sji ^-1 £j\f?j2 {£>\a jj* 

Ia yC jAijij A-£- L* iy— 4 ,? • 4«/ ? A>«Jii 1 

i>i » j^Vl <>j ^6 U lyj < idbJ! Sjl j^-! vl>U*y OdP 

l yw>oil c£oll Oli b Jl L»i c it^y li iloi«ll Sj!^-I OUj*y 

aJsu*j Ul . f T* (^1 j> (Ji 4iy U j! c£ yl! jA^aj i UlO,* £-jl ju* 

Aw-il ^lyV' J.».iJ ^ j c j°Y* (>.; UlJ-« £-jl yi C$011 
cs*j 4 f # rv cl'y ci*^ ij-jiy* ^>*y i^bJVi ij0 ij^>u 

•1 — C^laJl vIjIS l«l ( OlwiVl ^*Jb 4**-wia)l Sjl j ^~ I 4yy (_/*^* 
v — »wi i ^ c *l' J°Y0 jAJ UlO* £j! — 3ji y*\) 4*^1 bj^Jl 

l^jj.5 c- %uj it ysM 4 j0pVI j t)UVl (Jo jJb vl~4>- t U^l yl 

. iJUJI Sjl C j1^"j5 4«j1a* ^|p 

“W • (pH values) - Y 

^y* (( Vibe* » J ^U1| 0*J J i {£'?? ^oi (j^bi* Aj lie 

• • 

dJUi jp ilj lili i V c^i-’J'J^dV' ^0 ^1 V^*bLl j i^**>- 

,ja £ji . Ls<i*U- til'i ( j& (jAai lilj b_jl* 

JjUil c^‘-b.l) 4«xi — 4jL>»jjO>Vl ^UjVl ( \a i0£ {£<-\* b 

4*x>*jjOjVi ^iijVi l»i t A i 1 (jvj £j\ _/.) ij&ji >> jt.^i 

t$*^'* • ij _/S^.JI ^iVl c-^'ib^-b iS 

. A i t (br-S jll ^1 ijJlp- (j 

MoJiyiaiJI^Ulis^U JpIjKJI y Jm. y. :oJ'*Wl y»bJl - f 
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. A-i yioy i$j.W ,yi4iJ! sl-yit j <J 

. A^L»>jjbjJlj yj>3)\ 015^11 Ayjl AJi-U)l ^lyJl 

i j9?j ,J V} y^l b j^SvJt ^1 j, ; l — £ 

(Obligate (( aj jb>*V I Aul jAL i) b j^JI o>-Ia ^JiL* (_!$ yj j c ^jjt,,-nS""Vl 
ij^c-S ” al yly J y 5 ! £-1 y! iJUaj c aerobes) 

^ix^-Jl* 1^1 * j i (Obligate anaerobes) ijL^-'yi a ; *I ybUl iJjyj 

‘bjb^-'yi a*?! yblll yo j c UIp jl b y ^/^uS' s )l I ulS" *1 y< y^l 


u^J bj«£»Jl f-iy’l <UIa jl jWt l-U J - jr j c (Facultative anaerobes) 

j > l-N ■ . ^ Jl l -yJJ 1 J C A«j I J ^Itll aJ 

. «_j »Lp (J ^ j»i3 ^i 

l^j4? y Ijyi^JI fly I ; 4£jy#jji/l JsAh^JI — 0 

o^+a (J yCaxT dl U l^.i c aJUII Aj jyjjVl ywi!l ( J*.£ ci^ 

CjI j*>«d! (J (JUJl (^jyjjNl Jax^jl Jl>-V l* lyj t jU*Jl 
Jl^-V If— *iJ uu^l <1)^ l« £j yb?! y* i)L*> 0 1 VJS"" c A?*lil 

JaAyj.ll Ob 1 — l J . Ajj yjjVl Ja ywajl ^ 3 u-*lycdl 

a a 

3 j£Jl! aTI yll jJi£ j LpLyaJi^l -Ui b J&JI aJIp y* UiU JUJ1 


. aU y>M a>*UJ ^ y*i)lj Ob^ptilj olj^llj 


A-jlJUl AjJU-JI A-j y& ^wulj A»j yll bj^Jl — *1 

y UI4 p U l»! ( Uy' t - j yal l (J) (Photoautotrophs) 

( uUU ^ L^lxi t_-y) j If- jb/» #• yil! OV ^bliait J«*i3y b j3\; 

l^ju> c S4>-tj b < A.JaSI jljb yy Vj 

J y j A->&-u^Jlj aa-5*V1 c)]3 c ^1 <•! *-\ 

m 

y A>tiVl ylJ -tij c C. s>j (J b j3ljl 4y A->^vxi. '^ Jl 

. #-1— il (J ^ A; I yVl ei A-^«j4iJI 
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f j%j J*- t'.J’j <il k j&ji : &y? y _ v 

Jp J*aj C JU J i,»j Jt .yu-kj! J <1)^ £ l^klij 4>-/b 
;>* V'^ ^Uol y« l^Xr if c ^Jlil Ul jz^jt ifcL)*^ 
<J W J| Oir I — Ij £ OUUI Ia> Ju dUi j l«JlU t jI&BVIj 
<jk* Ji<J- Uyjf ^ku^' *■!*» l^kUI! UUj IjjIfJb ijl^ 

( m J£i ) . 4<**kVl 



lfcr r/ (!) : ii *i<> 

u) « \j£ f y'.j*’ (p) • f y^* (v ) 1 

< ,^-1 ( i ) ‘ V.;-.jl- ( * ) y y yy : — 
•(M ‘ i_r^-'VjH-^‘” ( £ ) 

.^* 0 ) (MiJ?:— 


: k jX;Jl Jl5w1 

£^•^■1 o^Ay-j b^^Jl ^Lajw 
ijwai (c_j) £ AjJjS' ( I ) 

ft t 

y 4^.4 ( *f ) 4 4 > yfiS- jl 

J^O ^y ( * ) 4 Vjjk- 

«JU jl y. a,V J ( \H 

liM-Xl JlSCiT j 

Ole- V j is&iA C..-J 

*j—*r y^L* 4 Vy i 

. o-La* Ok**aJ 

q a * jY (^jUaj Jib yf ; Jljllail 


4.JSJ l^U 4*J_JJ1 j Aiilllj hyAft>\ Ul . OUjjfy iuj'j OjjlOl 


J jk (Jv2J J 5 j £ Jjiall (J l^JU- jJ l^Xl j l^» y 1 - <J k Jl 

J*<a> £j yl d.) ^vll b Jif j ^ iili* j £ l! jj$\y t* UL?-I I^aj 

bj\fjl ^lyl ,jvj Jj-aj £ b’j jfy Y © cii lf*& jf-J I JJjfy *\ * (J| U»jk 
jk> j ©»* ji <! y> j*a> u ( ) *yy' 

JlfiVl ^ ilUftj . (j? j> Jl SijA^j l4^> '*au»j 

^ Hjj /j| a y^Cll jy l»U>! jU^uJ J\ 4wjVl 



- nr - 


VX\ 4*^ 4 j* ia'I S4j 4^ o^wai 5 I CJIS”” IS} 

|*Ls4j*>\! tal-t«i*>l f- ( _^iJl cr <2.'o JJa^J U^Up aj _j-ap kJ>- aj j j £ !! a> ^x£jl 

l * jf UL^-1 <Je.5 jXj aJJ-IIJSL* jl Ji >- J d-JJS ^ jbii . (jr*~>>- (i| 

M 

• 4 *$ (^ 4)1 « 


; j Aj^£sJI l/>U-l JlSwl /jp vlj^lwauJl ^ 4 j j* 

4 _>' y jl Uj ; (Coccus) (( )) b j&Jt — ) 

3 jc£>.) <j j^* ^1 j jl <_$ J jl 4*, aLa^u JJaT jl U}^ 4 <^il 

c^a-s t£ 4 ll 4 (Diplococcus) (( » jl aJUj Aj j ^ — S’” 

juvi jip o^utj ju ji ^ip*yij c 5 jJ jl vipvi c/M 

(( yS yi\ j« I) jl A-pb j Aj ) £ 3 jC^.S' OLpl;j (J ^£jJ ( 1)1 U}j 

ci If-bipUa* j' <J jl U} j 4 (Tetracoccus) 

4aU’ c^ly (j> A^silj a-pL^II £^*LsM • (Sarcina) (( Lw-jl** » 

o 4 a OL y^jt (JLolS^ IS! l»l c Aj^JLJ-I OlA-Ju^l AAjbiil 

t 4 j j /)! Ij^vSvJI ( kpxy ) j! aLx1v<» o J^xxi AjjI yA OW-iM 
(Streptococcus) (( yj^^yij.tA )) _*! Aw^-ll Aj_JjSs! 1 o jd £\ Jl (J if 

^ 5*^1 Jib -4 jUtyl 3 jh>- LSJaI £l jj! ^AJ c£ 4 )l 

fl-JiiVl »«1j 4>- IS} Ul . "jC> J Ji! c-jLJIj 3 ^i-lj ^Ia'JI ajJa Jill 

y* j& AP y*£~ j _jf a LaI * As^UJI Ij^I^-I ( _«1 1j j Jkjl jji 

3 J! ^.wxl lyjp (^.lU) ^ c c-4aJI >y^ jj^^ 1 4 ?»xj 3j^j^)I l»t>U^I 
c—yJ cS^l < (Staphylococcus) (( <j~SjS^Ul;.- « jl ao jaIaJI 

. £j\fi?\ jJ^\ j IaI« 4IIS^ uSbS* Aci ^Jl 


: (Bacillus) (( ^jwLaob )) At^aaJl jt ^U^a^ll b j^Jl — Y 

J> u* ^•*^[1 aIJU^ ^ 1^*4 • b <*0 aL^Is UL»-Ij 4 3 ju^ti 

OLj^<aA!l 4 »j c b^-i 4 )lj L jlW*»j 4 )l j 4 jjA>JI Vf 1 *^ 

3 jc’xJ! (j\ (Diplobacillus) « ^J^bjbj )) <J ^ J 



OrA 
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• , « 

’ '{ jr if <j c ) Vr**^ 


jl t A*jbj<jl 4j 

(( < j*sL*»>llyU y**» )) {J*^T (J ^ AAw*_jl ^L.wLwl 
. AywJl Ajj-ra/Jl o jc£j\ jl (Streptobacillus) 

JSlJI aJ ^A j : dj&U bj&Jl — P 

lf«A{ l<i ovls^j 4 <U£ w 4 jl 
oi jl jW' Jp t l(3>- 4AjJ*j \rfjj 

: i>^l 

( n-v Jfc) 



|id JV* <_/*•!>* ^ *U> I 


Ajj^U- : (Spirillum) aJj J^" kj&» (') 

. ( \rv ) J»i jJ ;k-i j» ijlJip ii t jUJli 


AjUaJU j£ill A^^vi y Ajjij <jA J : (Vibrio) A-**9 L (<-^) 

.• lyi j£ll ^y? L^ aI y \ u>-i 4 isL^L il y>0* j c jUU 

( \PA j£i ) aJ yJ ^ j : (Spirochaete) <L) jill l j^Jl — i 
i}j>£j -M *w»Vl£* 4£"y>- C->l jil U ; t 1 ■/>:..* jl4 >- Ujjaj 

L*Ja (Jijj* 11 l^A-lyt u»-l l—wj i fUliVlj ^_Jb!li j Lull IT 
• i-SjAi jll <_/> S' (Treponema pallidum) « ^-U L \S » 

Ajaj~l Ly^jl Jl>w>l ^ ^ywtl *“ AJ> J 

U>»>- j&\ If-’l *V1 aJJ-I c>U>-j Ulyt £*ivj i (Filamentous bacteria) 
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? y j t y *A*a j^aij '. <y 

iJaJI O jt £ Jl j if L < Y < X <-> jyi-l J'5wl a ; UU 4 >o' 

• 4 j^)l ,j-olj.»t y\ yi* i_.yJ i (Mycobacterium) 

^y*A*s*j \a )) (3^** ^ aJx^*I Ij y^.JI y* /_C j_5 l*i 

a^ I j £yb« ia-p- d c Aj?^.Jl o Joa !l jl (Streptomyces) 

yi£ll yj'j.i# y Ail:jil ^\ yNl ^ 

^■*1 IJp jii aj ^]l ap ^ jil yj c (Antibiotics) aj _ j r ^l ObLpdl y 
, L^jhl.-ilj j j ji$0l j jjwUjii _/..JI JJU (Mycines) OLwlI 


4*U-I uT y 


J^p 4< 0 jJJI a£4p Ajy^Jl Lt>W^l a*. Up ColS" 

. y ^^>\aS *^Uw*I y>*£ y>- l^.o A^a\ >■ I JljiC.^I y 


\ <£ jJUM jl 4^4 

— 4>*j ‘ ky£.J1 £s*^r iSj^ 1 - j*4*r- 4 p - y ^ 

^gjl soli I ^<il a*1p Ja^ yf J^i- Jp 

ja . (Pv ptidoglycan) jlSLVjU^ ^ J V" 4 ^ 

— jloA-1 y eUy- jaj < «oyr*j (4 p j' c5j^“ l j*4sM -^j 

■ cS*J c ^i»**! AjMJ <Ji AP LU^> I ^yajUa^-j — 4>*j jj 

. jl4«>* I^aUj V (Jll yj : (Mycoplasmas) ^ 

45 j : ( Gram-positive Bacteria) ^ jT 4?rj* — Y 

A^wsJlj bl o y<v* Oylj (4</* 

jl4s^* Ij j3s*Sl y* c \AAt ^tp oLLa 1^.p j&-\ ^Jl 

y /. \ * — 1 * a ; *JL i L)^J^*j4 i ixJI y \<*\d <S“ jU T*X»nt) jl>cXA ( JfiJp 

..t>yLi ojjJi 
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yj 1 (Gram -negative Bacteria) ^iJ^{ — V 

l-U ^ . 4*;vaJI liAta ^Uk^VI 

y aJ>-U]I : y.i.b y 3 ^- ji y> j4>* y j < <3j' 

<-jl-tjk.J^(#<‘ , ^£ t L. J LjU J j) ^jA 0 J^A <K*P^ }\^-\ J j4*JUj 

4 Jp Ifjj ^’.k i^J 1 

d),i* I i £j\jjj£\~*^A \ * tii jU^ 

o * i \' C*J' U ^ I y AA-vyaJ 4*^* jil L i j li-li- 1 

. j4»iJI ^ ^jvL*Juil jU tP _^uU 

<>-> ‘ l; j^Jl t— A. i ■»/?.* J (J jS" <U«*I 

. 3JLLJI i4A ^jwL*»! 

^ j^LjHa j (Halococcus) (J «S'^' j Ha Ji« a I ^ y**i 

j Ol^^j-LxJl^ j>- ^Jp l^j-lsj* c5 ^ ( Halobacteriuni) 
• j ^ 4-«aJU ^JJl^ C-3 , — J 4>*j I a) V} Jaix^ V 

<jl»4>"j ^jA 01 ^Ja*^44aJ1 iS j^“ <S ojj^xll «L<^l#«Vl •kS' 

. 3-Ip y aJLU L*.f- 

(Slime 44 -U U j&JI £-1 ^Jl y ji£ J L $ j£-\ jUJUj J 

<J * jAJ <uU-l J y- o j^S"X b£* 0 jSv" lL-^- ibdl j ifJLwJl y ,*LJ 43 layer) 
« 4l**)5v< 3 y£j » aJ jw^>; iUbil 3 y~jj (Capsule) 4 I j^^vl lj 

a> # 

^y>\ y^k 1 -u^wil Ij ji^JI ^1 yt (J 4 J j^j^sJI JteJ J . (Capsulatcd) 

• 4 *— J 1 \> l-y^Js I 4-»J^ 1 aU^-VI ^11 4*pli4il 4 JVI 4 j » jlfli 

I >. At \a[ 4>ygj\ UCb V (jJill 

** ■ « 

jl 4<-«t^A SaIT 4-li-b Ja^l Ja*<* ^Jl (J j *_jj4j <jl U|j 

— Ol4)4P ^4>-j. ti (J l* Ulp^ ( aJsIsS- 

cl J • (J j^-.>i3l 4 j4p £♦ 
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. oI^aXjaI oIu^Ap j 4>-U^i oL S*j*j il*l»LiJ yL*» jill fjA*j UJ 

J (Flagella) J?! y$\ 

J«l J^L SijJ* 0 _^< Ia yp L i£ ^-\ <VC4p j l; y^*!l < j^fv 

uljliij^l islj^'Vl Ji,\Jj ^JiX J 4 4-4 ( jiA*J c5-lll -W* ^Jl (J 1^- £y~> 

OlJ 9 o ^ *lA*lL JvaX' j 4 IajI*A>* (3 j^J 4 4 ; U!| ^j/* J 

Ja! j»-«Vl Olji Ij _y^Jlj 4 ( J^lJi (jl]a>- { jA,^s'>C l a \^a ^UpU *• j?- 
(J £j jA 0 4 Jal j**\ S4pj 4>-Ij Js> ^ l^Jalj^l ^4 p ^_jl _yj 

Jal y*»Vl i\j£j 4 £l _yVl i_3^)1‘>-Ij t_Vjj£ 4-U-i ^k- jJp <vs , l> i £«pl 

44 jjll jja£-\ « .! UJsaJ! 4vSJ li J&JI j4 aIi iJlifc j i liljji Lt>U-l 

4^l>- i_->-U<aj Vj . (gliding) <J»>-jHj l^S" j£ ^4p J 

4 4*l.**il fl4j- 4*/2l^ 4; ^Ip- *"^JJ 4 jI ^ J ^ji^-l jJl Ij 0-1* (J iJ 

* 

^Jp Ual£ 1 J\ i) y> ) (Mucilage) i\ y j jA> l^Ja^w jl ^)j 

• ^rT/- Ji> 


•>— A]aijiA y * b <— 4 yj J ^A*J1 4****J I ^y 4>"^y Jsl j_l| 44l»P^/ljj 

4 y Lj»*>- ^pl i *i 4-14-1 ijA j j,j 4 (Pili) 

<jk>- fjfc O'JaijJI «4 a ^jij t J JJ&M ^1 1 rUJ J^ c Vj 

Ol Si yf lx 4 4a**ia} 4 JL-JI L j^sJl ^5 

<— ilj®) t $*)} L-i) 6 jC«5v 0 1 <u^*i 1 a41 

UpI-mJj 4 4-A'jlj^Jl bj^Jl pi ^Jl ^ y (_gJl ii-^* ‘Ua-v ! a>fcdl 4 j^C^JI 

. 4^-jl^l L%L| aJI jJ\ Sill I JU&I ^Jp 

(j aJ jA kSJ j j) 4j y\j Ol4>*j y Cj \\ a \ j.Jlj Jal yA^i I j j^cJ j 

-Jal J objj _/.!! y \ ijuk^j 4 tS‘_f y ‘-^d^ tS * £ 

Ja<-ot Si ^lll 4 ^jL'j OUl^ll Jal^^l j , Ij j\^\JI jj a 44 14^1 _yVl Ollajj^vj 
- . S! _jill 4;4yt>- vl»UJt£sll Jal _j*xl Jp t^l^il UMs^l Silliij U-5" y 
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Ol^oC 4*«*Vl Jy 4.JLJ-I OU j^aj jl4^*! jCr . j j 

ii.Ui c 4*J> yj. I [j j £*\ I 4*^ ^*^-1 aS^> ^IslJjl cl-*?- 

.jUNl l^" jS \i_ ^11 (Anti-bodies) SjU*il j.* jti'jsll 01 

jl OjUj?- 4v^ 4^>«y 0 «*>%> 4 I UjisJl 4^*1^ 4 aj 

OliUill S j£)\ J '. tS jl4^- ! OjU 'j^> j\ OLj J^» 

j J>-4 :Hj U jvtr 04^ 4 j yl£^*Jl yVl ^VvP j_J 4>»4>ci0.1 4 j y^-l 

i l^U-1 _jl cJftl y 4*lp t —«> y i bf » (jj y*^j)l jUJL-1 y*l>- 

L.‘ y- ; **A*ll £*J* .yL-jJI ^*y 0 ^yk»* !•* 4 JJL 4 I 0**^ 

^ l ya . l 1 14.^ j* j 1 j ^ 4> y*^*!l 4 j^1^-I j4j» 0J OyO. 1 y**i ^_£4)i 

^■Jyi ^1 4v.v®l 4*?* ^11 Ij y^Jl y£ <w£lSi| lS £y-; ££y*^-l 

^p y y ^g]l 4 «jIj 4)I k-jLS^jil tjjl X j ^Ip 4:yyj • ^j»*S"y5*yLi !*• j 
OIj1,m 4 ^Jp jl i, 4> yVl aOIJj OUIJnJJ <_£ yU-l jLbU OjU j^\a 

^ty3..J 1 a4?-_j k cIOllol^!l 4*^1?- Ai y*^- — y*«.kS"” *— •J^IpIpI 

Us V CAS ^il d.\^ OV ijOJi i Ai _/- < V.!l ^Ap <J 1<M,jC.«>1: 

4yl?x"<l 0 j£> 4jy.J-i Ol^Uddl «4<k Of {£\ C ^JiUJl bV»— ^(Pl'f ^Jp 

. SI yjl UU 4*^1 Jp ^ /y V ^ c Uyjt- J 


: a>j& 1)1 4i?MaJl oU £\\ 

\j j!^j ^Ui>p ^ 0 J>%“> j c 4JU-I jl4>* j^y. 

j' 5 'y V 1, (-$' (Jjy 1 ^ <Jr^ 

*y?J • (Nuclear body, nucleoplasm, nucleoid ) c£jy 

Jjl^j •£ j 4y ^)1 Si yill 4^ (DNA) #1 l) ^ )) oiL* 

OLLJ jSCi -UxSj . (\ i * ) j ( J^) ‘ aJJ-1 <UA; ,_>• 

1^4'^ *V fll^j*!l ^ , A> 1 i— J I ^Ijpj (_J 4*1 Ai eZ*xjl l*jl 

(Endoplasmic 4-«J%j4i| 4^s«i> 4 ^* y V 4»1 li" c <Sjy 1^-*; j' 



o> 


- - 

<JL>\Ay*y4j\ £. — <■ StjJi 4 -jI-I — > 1>!>L-J-! yU> j! reticulum) 
I jJl 4.SiiLC Ja*£ ^ jVu yU«Jt •SJtJJs' 4>- jJ ( Ribosomes ) 

(j 31 jiil oLJi^- b^U-l (J La 31 _jJI A*jt J j L*5U-I (J oL« >**' <— aIx^- j 





( A • j • • • ) Bacillus subtlllis « ir4v* j 
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0<* JO) 



, LjJLJ' uii r~> 

. djlxi ( d ) . Uy- 1 ' 0 > : O/.J 
- *\iiv < *> 4 ' <{l> 

:>Ui ( j ) . fj*.*- 1 ' <u*> 

• ( Jy «j* ) 

L> ^ Ir^, l* j^~+Aa ^6 (Jj 1* jjai ^v2j 4 \' 

J ujj$\ oUap £)t If < U j Y* >p Ja V SI l>)l oLijis- 
iJU J < & .> 1 [| OUi- J UjJlikJ ^ odbi^ RNA (10 j) j 

j-U{j . jJl J^l Olff J c£_/0 
^1^* >• S ji£ olju>- i Sjl yu A/i CjUj^^i/^II 

. 5 j!-Xa 

: J i J*A\ *» >1 

ol - SI >11 b>Cl Jsf l^L. _ SI >1| aJ\X, b>Cl ^ ; k«J 

<j^l J 4 jjt* S j^Xa il ja y OjLu*- l* (J *<*4 

JU-l jA if" c A>ipf olji oLyap- 3 ^ ja j j5o V oIjlJ-I kiAlj 
Ij^U-I <J 4i* Lvi«J jJSI t£ >£jl ^jMjjxJI J 4 Sl>Jl aJLa>- L*>U~I (J 
l^~ci y* cOLi.41 y* Ajill'tf- ^1 _y1j *— *1 *y * } J j ^ 0^* c si >11 
Ixb -l — ^ > if* t (Polysaccharides) jSwil S4 >p jf" ^Ij-» 
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Cj'L^os- -l ?- y V j£ij * (RNA) eSjy^ 

. y^- y>? ^l,w£^l i/j OLl,J»«v)Ul *)lj ObjAj 

* 2 jA** y t j^byy*!' 4^ iS^ \J *UUJlj 

y* j ysil jlA^-l aJLL> £-yl>- •* t— *.JU)I (J Js»* yj 

^jt>UI *U»*!I I a* 1$aU> V ^^3 jA^* ^ ^1 li j < ul^J>*jAyJi 

/c y* j ( U C.yS y^ ISJ If Jai^j |*l y»* W ^Jp 

)} i ^-£*11 Jp_> . ^1 y- A*y?J A >*^il Ij y£jl ^*\ If ip ^liaj 

C_Ay3 y f y* y C ^1^?" *-b**Aj AjS,W I yp b^i^-l ?i]a*«< ^|p 

. *lj?* Aft w^l aJL*< If y 


: *>£JI b^l JsMi U \ jjll Sill I 


^J-«*X- ^yt-P ^P Aj yu^JI A*1>»1] ( (JA^^y _J yjl ) A-^-l aIi^II (jj y^ 

c£AJ1 Ci ^Ji yJJ J 5-ilp 4 (DNA) ((tji)) iSjjd I 

4 aJU-I ^UmaJ( Jp_j 1 yl** CA$_j J liL>-(_j i 4 j jc£.*j\ a* 1^4 Ay 
y* OLsip SAP SA>*I jJI a*U~I ^J^-lA S y^Vl aIU-I liiiJ (Jj 

. Aflil* \^iS" ( I j } ) ^£jyJI yawbdJ ^U-l <£ aiaJI jl yla 


^<1 ( t 0 J ) ^Jyjl y3^L>.i! J^bU (^ftH lAA Jp jii»! J*J 
;J SlyJl 4l« OjjiaJ ££A!l ^-4>Vl jA yXplj 4 (( 21 y" *-+* )) (( Sly )) 

( I d i ) SiU y* »7ji j* <** y* y* 0 jA j c Si yJl A-Aji?- aJjM 
( I (J i ) )l t-Ai* 9 jl J . SjIII Jy y^]l yJ V j Tb JiC 

aJ*Vj c a! ^ }*T 3 i £ yb AjL A^ yI^\Jl A^ii-I 

^aIL UU ^J^iiJI c5y^ jy*j) A»^lj ( TaI*^ L^y (3*“^ 

y* SI jJI < 4 ^a > - b%Ll (J f y' , y 3 j>'\\ y? ja j . ^axAI 

y* iTj — lAft , A-t-S^ y t-jl*JUjy ^ _^T 3 ^‘^^’3 C^y^^ aI^«« 

(^Jyll cUtA.lj JjI«4 j C^' 13^^*^' ti y{ V — JySlI 



Ot 
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\ lj (nucleolus) JjI — <L> Vj i Sl^JI 1/>L_J-I <j 

oLa>- Ij*>U>I (j StjAl] 5 a**W l$i5j 1 (nuclear sap) 

DNA i) J^U-! ^i*J! LU JL*J y J *1*1 iiU j c Sl^JI 


f s'ys/ 




Lj&Jl 


b^^-l c£ l*i 6 tii 

j ( I <1) J ) iLl>- I^k)l Ajyb OLvip ^ yiS"! jl U>-lj 4j jc£^\ 

« « 

Cj1wL«J^Aj ^.-xl lfli> JjiJa; c Jl)l i_J»!L* f ^ I j+ai\ 


tyiy / iS l ^ OlwU* jbUl c (Plasmids) 

I ^*J1 <uiw4>* ti>^-l j i jC^Jl L^^-l oL«^« j £ (j IT j* 


. *■! jxJl 


: UjKJI j 3> I 

IjJ c aS* j {f l|- li H jiVl (_ aIt*- 

^ l* Ijl* j c *£ yi ~ I ^kuJ V (Atrichous) i»l if-U ^ U 

(VM JO) 







C>) 

\ tJ! :0 j Wjr * 1 f ®* 1 *> 

( » ( y ) < t*-*’ •■*:►.> (*) : *>* :W 
. <G> ‘ 

.( tr ^,,.Cl>>) <»> 



Jljb'Vl j.* (Flagellas) « » a1*a .Jp 2S~ f- *Lapb i ijj* 

<J oiji J) &jj,\ b^O jjj, c aj-h i u^/l\ j *J ^Jij 
. b A^Jlpj b ^1 ^'1 cJftvaj (Jl y>- 

Mp Jdlatf. j . aLL** aU V| i»l y » b i jjJ M* AjJj^nII b jXJI U 

l^J Ap-Ij JpyM (_£ ^ ^ b^jf 4 0 ^\y *— " IU,> * Jsl^l 

b^JI £lj)t JT >^iJ . jt %y* ^ U 

4 ijp O jJb 

f<£ J . A*jLAyalil A^**jJl (j“* t-*'!?/* jS I ^Jp AX-jP J AJ bk 

. ( ) -kl^Vl £ijj> ' .-*>• b _^vJl Aj 'yi j ^kll 

**»■' jr* A>-l j is Ijjj 4 (Monotrichous) J? j*Jl ( t ) 

. aJ^I 

. 

ky>j** <*j?~ 4 (Lophotrichous) <JS jkJl (c->) 

. sX>~\ j 4_J afi 

0>-l » 1 »j*m r- Lij 4 (Amphitrichous) {/& J&W £J 9yA ( ?- ) 

• V^' J 4 * ^ a* **'f~ 

Jj— >- Uyti\ jJ&> \ fjj 4 (Peritrichous) b\y/i\Ul* (*) 

2£ j>iz . lit Aj i b yu^Ji A*Jlpj . Aj yC^JI aJU-I t^sux 

flilp A-*,a)l J A*i j jli-l bjCS^Jl 4 ■Jsl (J 

, J? 4mJ1 

: l j&Jl 

. l^JIvs (^•Xa yd ^^j\Jl!t* w«s ») j 4 AiTvaJI 1; y<^Jl »Ia3 

Aa*J ^Jp L>1 ^ku-i A-aS^I A^» jJ! jl JjVl Jill,' 

4 Uj jiyJl tj? x Aj^mIaJI Q* y>- ( ' *^ ) Ob-^l y 

(MY — i ) (Salmonella tj'phosa) ^b I — -Up ASjj^il ^ j 
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Cm 



• <yJ~ Salmonellaa typhosa 'j>v 
( *\ • * • X ) t-d-Ub^M Ji*-V 


Ay- |*>*>* iL)l t jS&si 0 ^>1* Ajl*aJjl cjl (Jllilj 

U 7 j t OU>- 5 jjw* 

. m • 

— jy e-j?- c_a!I j* l*y- = (microns) 

tj* ^>LU jS " lj <_jwaj tjvj Aj LijC^Jl jJa> 

<j y aJsuJ ja jS"\ jXJ !)U 5 y ci-l O lii ( <l)j j^LLl 

aJ jl» 1 ^ 1 * <_a>^ r t^/ t_j>- lyr* jij t ap jJa* a>«a*s> 


^LJI *yl JU> 4j 1*1 . aJ>- Yff* * * 3U>-lj 4*0 Jj 

dj j£%~* \,0 tju L* J jkllj bj j>*?3 Ojj^y uM Ifl* SA^I j JS” 


^ I aJj^U-I . Oil a*j j^j 

Ij^CI^vJI yt-wJj c o ^iaJl j>* Cj\jj (ju £j1 (£4)1 

c Oil j a*.,JI ^Jp o.sIp 4> jj ^1 4 ^m) Vjttl 

£-yl yjj , A**>U ^ jjil Silp U>^i» i)jfK0 4» o . vfl )i 1*1 

. jl <l)j ^Svw* A?)Dj UX l* aJs^-I by^jl J j}e> 
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: Jl (iLif 

<_ <jt l> j^Jl (Jl 4^-1 <JU» jla^- c^L ^ \Ao * ^Ip 

il4pt o j jilt jUil Ji>-V Me • ^»Ip <Jj 4 

i— (_5 <0 y / i.f' ij J^S^T *— j\*5 jA J* 3 

d)t <ii)i 4 %j c 4 lfU*o tUl« j 4J4-J-! o^A.i-1 y» C^*Xv£>l 4* 

(Bacillus anthracis) ^-l; 0 ^/l C* yu 4l*>w»l ^!l t 4jj*a*!l 
. d^Ai4-l j£ >— J l>l ^*J-I <_3 Ixlj 4?*^j <*>- Uj 

u-xJaJI (Robert Koch) — 5"" «4 j y,jj £jJax — \AV“l ^Ip Jij 

(MrjO > • 4 \Air j\* 

« p 

C^JJi Sj.».:M jAj (jJ4ll <_gj^a*!l I 4®M*J j.« 01 

*UjI4p v^ub»« (J 3 Jj * j <1)1 ^-Ua^l tfiiij 4 Aj-ilil i— JUaj 

• L r* ^4)1 (S _/r~ wi ® If* 4 ^ <J jll If <jlj aJij 

4i ^L,J? li l-^» AilS^I 4* Ol 34 *j dJB yji ^w<li Uir, 

p p 

*yrj 4*Ju-J jl 3 jPlia)l (iJJi! aJ I j^~ju j jail 3iji 

JJ-i Jjt ^4i* (J <Ji £*?* j> l4ij 4 ^ j-^li j>-T <_,w« 

, lj ^JIn J l If 4^ <jl X*aI ^>1 <jl 

b/i4)i ^1 ja\ lj jiSsJI IfW ^.Jl jj^lyiNl <li«l JAJ 



( nr J^) 

J-» 
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U j (Leprosy) pJ — jU j (Gonorrhea) d!>LJlj (Diphtheria) 

(Scarlet «b j* pill ^aJ-I j (Plague) j^pliallj (Pneumonia) aS J\ tL>li> j' 
(Typhoid fever) -L* jidl (Syphilis) t£>*j — Mj fever) 

(Soft rot) jjiJl Jl* aJUI y>\ j*^\ y ~b4*ll Sib^Vb 

4— (Botulism) (jl-tiJl fll . 4*rU)lj ^JslkJl 

( jt*y. **j ^*ii f isy^ tj* -^ij 

. £ ^>cJI i-fl yfc aj j^ap S jC^sj ^ j (Clostridium botulinum) 

aLmwI pi* OLu jpb AjjJl idJU-^ll j ^ jjJl^ll Iua 
pjl Sjl iJLfc ^ J^“ J 4 *\ <u*p iS eJ 

Aj\ ^Jp i Jjhil j iii ^Lil iwJs'i/l Lu oLLf’ *hfl ^Ukil U y j*& 
liiUI j dLUJt (J a 5 j*Ja^j lllitfjl ^>.Jl IJUb l)I JsJ-l ^ 
IAjUj ^*3 aJLij \o — \* Sul Jjhil <J aJUII <jl 

a C A M C 

c_J*j jj Jl ^X-il 4jlp -Ujd» )/l U' . 1*3 jjj J j£ JJ ^>- jl 

*A^-1 (J| C,..u*!l pU)I £l y Ipjl 4>*j.5 (jl* (_£jb£ Cjli 1 ’ ^;U<2il (J 
, l>!jl fl'S j (( ^ .L yw^plT* ® 5 jc £% Jl ^>p>* jv-ias- 

: J>p3 

\S" — (Schizomycota) 4 j jUriJ j/1 Ob^kiJl *\ — b I 

— I 3l pJl w ! U I -L y> ^*1*^1 <1*> Ip ^®^ l ^p — bL>-l 

yj l AJ m jJ^ jl Jl^irt Ol Ji i) j£j j I <L^lp lj& — ) 

« ^ ju\>t 1 A < _ r -,L.-L » j (Escherichia coii) (( cS^ j5" )) ipi*l 

. (Bacillus megatherium) 

oJ yL» bt>bCl L^i l ) jfci l (Stalked bacteria) 4Am b — Y 
ik.^1 jj I^Jp ( _ r LyJ ^pl 4*>dl iUalb SjIp j <■ Ol J5 jl 

. (Caulobacter) P^bp jlT cr*^ ‘ ^ J^^' Jhpl 



- r.v- 


b!>U-l L^i J j l (Budding bacteria) & j£a b — f 

m % 

j£- cii ^Uvbb'Vb *-bji J l A.) y&S' jl <J J J> <ui 

■O j£' S )}\ aJJ-I ijf- i j.Uj i ^jjLS* 

. (Rhodomicrobium) ^jj Js~* jj vj bT c L>*>- 

J UL*>b^ : (Filamentous bacteria) yk*? 4, b^^ — i 

. (Sphaerotillus) (j-Xlj j*** (j-^r J ^ _rv!L* aJ^pI Jp^b 

aJs-p 4 - Ol j4J : (Branching bacteria) 4P b j£j — d 
^w^xb’j (Streptomyces) Jis-'u** 9 ? J* 4 4 aaJ. 2 j ap yL< 

J ^ b wll AJL*-*xl 1 Aj 1 t— Ual ^ AP 1 1 

bt>U-l (1 ) ap_«*.sM o4a j : (Slime bacteria) ^U«^A b j£i — *\ 

j j^v) if c ypj^£ ^J>-b dbcj*ifl b*0 jAC aJ>- ^|f * C A> 

4 0 jajC*+A AP y**£- 

. (Micrococcus) 

yy j jf ; ; (Sulphur bacteria) Cj jsfll b^.f/ — V 

J b^U-l \y*AAJ j4*JJ 4 jjlll <C4 p 0 y>Z jl t jt 

o^Ipj . AjU-l 4 -p- j l) j5sj j>-VI jjaIaJI < A*jji! uJUJalb 

^jmXma L jij* t jS" ^p yi ^t>-b 1 aL^p~ y**z> L* 

. (Thiobacillus) 

b j : (Spiral organisms) 4*J jJ oUao — A 

^4Jb \c> lpbL«t ^aj c aT ^J-1 jJp a j 4— 5ii U> aJ J j II 

. ^ A-A~ii e ( Triponema palidum) 

OUajcdl LJU- 4 a> «4aj : (Mycoplasmas) CAa'J%^a—\ 
fj* jJ-l J 4 J-b^* ell 4 Aji-I Ajjbb! 

. (Mycoplasma) (( L* )) yit*l t AjjJJ~I OU 



- r.A - 

iij&Jl j a,M J > 

^ ji di — a^I obJl^\!l yU Jf'^' — b 

oU-Lx^-'yi v ^jj-s^il y4A CjLp y ci^-J 4 a»^*M y-lj 

a*jj*V 1 ljl)4 k) 3 jb \L~>- y b yxJl ^r~A> 4*jI4a!> 

- : l^\ 

t y**z~j ^ ^/>j I (Photoautotrophs) 4 J j-a\\ 44fcJl 4Jii — \ 

• ^ y.J*^ J^*aS" XyS"\ Aj'JaJJ j-Ua5~ * jvaJl 

^1 y j ■ (Photo he terotrophs) Aj yfi) I &4&JI 4-jli j£ — Y 

AiUii hy^s- OLS"” yy J y^£ol 4^J ^ filial) j4-^.«* * yz}\ ( J*wC.J 

- ( r 1 t a - >) 

^*1 y>j : (Chemo autotrophs) 4 jL^ 1I 4>4&Jl 4Jii — T 

C&’J j4«^lj ( ^,4» <j) yliJJl il AjyvaLP yP OL5* y X.S" jj 

(++£> jjJ.i-U-1 OlTyj ( Y J i ) J ( Y J i ) 

<jli jlp J^jcJ ^ i U i*jMJl 4»'JaJl jJp \ r X.*S’\ y jjsi 

# jX-^S l) y ^^v!l *■ 1 **-*& 1 

I (Chfmohetcrotrophs) iiJU^Ii Ufctl 4J>i > - t 

m 

ly Aj yd ail Oljf^il c-A-b^ y 4Py».s£- <Jjr^ jl 4 ^S ' y 

. l*» Jy^^Jlj AillaJl 

AjJL^j^JI aj4*xjI iJli ji- jjl — £^1 Jh jljJall y bySsJt ^sjkaj 
i$\ (Plasmolemma) li yj!>Ul 3iJ° Cf" ^ y.j ^ j A$UaJl *U4~J j 

. C.^*^b yj ylb «U-ait *Li.*Jl 

jl Jb (j| A>*iidl j jb 4>-l y JlijVl L f4 y’l yj*; j 

oLUjOi y ajuj . ^uj ^!i aJuJI Ja)\ o yj IS) yT 
yivil j y>«.«5^'^l *yrj 3 olkJI ^u." ^11 
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tj&v ilU* jl t <j N} j^-Mi 

bWJI 4 \Z 4-jL«a^^\il Ai4ilJl A*jl.5 ji’ 

^’1 y y 4-*.«~>J 4 AJjril «J*il»Aj ^Jl A,jljJl HillS”" 4 <uJ,l Aj^vmJI 

^ ^r*j * Aliiai* ^p-Vl lei- 1 • l^*!*-^ iS jX^l» Hill li-UJ 

bb>-tj c Ol Jl j jtj.^4) AiUs^ l^l ^«l ( ou»J dJJJ AliJaxil b 

<Jli* 4 AUJaiUj a£_^ 1I b^^JI ju £\>v* jJl <*aU 4>- iJt4> 

; X( ja CjbSl^,^ Aj ji\ jfi>2 y L^SnjI ^I^Jl jl dJJi 
C*l y£- i)\ y^~\ j\ ouyi ^-*?* (_? £j j&*»\ lij 

( y>y\Z$\ ,^» jA (_U„J ^1 dJJj \jj£&}\ tiib <Ui»t y j 4 Jilaal (Jl 

^4a*' j duy\ Xs- (Gaseous gangrene) AjJU)I 'Cj j o- j a1\j (Tetanus) 
4 —. ~ysj (jX\ (Soft rot) tS jUl 4 iJ«lll Xe- (Blackleg) *ta ^,JI 

. jjx£~\ } A^"lji)l 

b jsy I j j y*w *UI 

jll!l { y t X> ij> yfr Jl #-lull AiUj A-j jviJl Aj4*s)I Ajli b j^Jl 

(Eukaryotes) Sl^iJl icji>OljLJI Vj a5j jll ^aJji^ilpJaJl l^ l^.5j*^l 

lT 4 ^j\?s,*S”"V.I jlp *i/ (_£^0t5sjl j^aJI *llJl aJL^ (j Aj’V iiJb 

a «• 

^L.^?l A f- y.£- KS* \*j> tf Jt>“y ^j2\] j b^^Jl (_$ I 
c£ jc £,) I JjjjjJ^JI ^ (Bacteriochlorophylls) t£ j c^JI 
oLuJj jlSJI «Lil y* aJI*?I £lw*l l^isly 4 jh 4 ^ 4 ^ 4 4 1 

^IwaVl 4-U Jf aaJs jj 4 (Carotenoids) — Jl jl 

id j^iJl AilkJl Xe*- X**z£ 

4>- A/i) ( 5 1 ^Jl Ob"Ul Ol4Jl*»*^b <_S i y ? jll ) (( I )) 

fjOAJ (j £A 4 /J)\]\ ^jjJbl 1 4^* 

. tviil ^kJl ^Ual^'yi J --A^ 3 eJs^b^-l j ^ j^J] iuU-i Olp j^-I 

^>•1 If-jJ Oj^>J bji^jl Jr-J aU XS y^Z Jl i4^Jl A-Jlj b ^IxJl j£*> j 
jlp Uj jXfiS" i/j ‘ j- 



Ol 
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) <wJb^l aj yjs.*t i oLS^il 4>-l Utj <u<J 4 «m£" t 

jJ^aS" j i ( CjV jt Otll j4~A jJ j$\!l jl Ajj*A*) 1 jl a*ia4!I 

j' *-ill *V-'j A/a<aJ tj\>-jj4/^l W J j4j^J 

• * * 

4 AJ^*i*)l OLTjll 4>-l jl |j\>*jj4;yi 

(jUliW.1 y ) i Si ^Jl A^JLJi>- OljLlJI (J jUJl jA l£” A**ii a-lll 
cij ( ^ ) t«J^j j-&>“\ oLl (J ^y^yiJI pUJI y/j c? olsx»*i/l 

. (<_*>) Ai4*Jl iJli 3 j\s£w 

r l + I T U; + ( I t 4;4 ) <— - |~"r — l Y Ji Y + Y l i3 ( I ) 

I 4. + (l r 4> i5) « - — rc-i' v 4> Y + v l iS (^) 

r - ' r - t • r - r v • * 

4*«S”"I aJI jA*jVl j *■! l> (J ^Jypi\ *LJI aJL^ l y**psj j 

„a.«U- jl C-j aJ jv 3 j-r aJU^w j j4<^I ! j yJjS' 

. ( ^ ) aJLJIj — ') AilJl AtaUll (J ^»Pj* jA IT" 

( I r 4ili)r + t l e^JjY-t 1 y 4i 0 + Y l lir + v-^Y <£> 

— ( 4j I ii 4) ) Ijypj' j\ — ( I t 4j iJ ) J 

.UiU JyM\ *tJl j Jfc-jJl gjtfUt Ji>»0ir^4!i 4;A4JUj^il 

(HI JO) 



Rhodoniicrobium vannicllii « J 

ij jJti I *LJl IfUljU Jl 4*5 j 
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A«ll IjjullpJ l j&Jl <j\J ill a4 Aj A*lJl Ajli l) j^Jlj 

,j^ aJU~I OliiJl J (Obligate anaerobes) ajjW 

* 

_y*)l 4>-l > ‘‘—■'I ii ^Jl ^Ub C?4)l ^vlaJlS"” c jsb' 

-UX) ji 4 aJL^*5\!1 Aj?*jI^-I a)j^' 

J/»U3l 54*»S’"I i i Jj+a}\ *-LJl A-l^ *Ljl b y^\ 4««S”'I (jtf d'jr***' 

UU dj£> jM O' t Cn»s\ 4%t\ Jpl 

i_Jl>«Ja)l ijfi- a*j jvill AjUixJl AJ>b b P.J1 . b li&J ^^r*J 

^L^^/lj j'p »^-s- <>* 'iPJ'j 

. ^ tj Si jJfjil SJpI-11 


C->1^sX*jj^AJI A*j ^yg )l a>4a£.'I kjj b b^^vJl jLa*#1 ^y* ^ 
i *liJl kXf- l,$l>-l4> ivts <*>Ca aJLpI jU ^*4-' 

A*J>v\! ;_^j^b frbSjJl 4>* *■! ^li^-l b j£ J' 

Y ,_ “\ * X o * — ) dj o • l^« J£” ^>«i SP^* 

( \tt J&i ) pj* dii»l aj^U J1 <Jax+p U^bj| ( t ) j J^c* 
4»* jj j 4 Ob’jP*^4U 6 • — \* obi SJ>-I j AA*b #-Li*P If- 4a*£ 
4 s>*jj Olilill fl-l— fc JpMi * jkviU aIJ&*J>I 4_JUiNl ^bw»^l 
Axie-'ifl (^1 — (Plasmalemma) ' — Il«j^4l J 
iPvisi Jl ) o‘pl ^^bhll ii>pl bpJl Jj Su-j^ 1 
A~«j!>U! AJttVl jl$4* 54 am AjU-b oUL£l ^Jp ( *bJl 

UL?-lj (Vesicles) S <J b‘b>-l j4J . ( lib Jt^Ul ) 

jJa}-\ ^ bl ^Jbl A^-xi* Aj ji Oliis Sj^-a 9 ii 

< — <1)1 ^wa)V — A^-biJ.1 o4a — . Si j4l ObiJi?- J. 

A^>-jbl-| A^J!>Ui a^pVI OlilJi^l Lc| Avip'y I <jl 

j'-^" b* 4*^*^' ^ll *■! b , \^. 

• J^ 1 - 5 J*"* 
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i5U&\ A,JJC\\ iili b j£L\ 1 

•• ■ » <» • «• ■* * 

AjlJall ^ I -1 ?xXvj i ^ (J,} jJCA! b^u£.Jl eUA 

«ullad I A3 tjall ^ \js’x.Tt^\ ^n-Ja — (J ^yjJl <_) y ' J ^ K*j 11 

;_jb ^JLC a! A^^,< 2 aJI _/iP OlS^il 

, A*jl«bt)l *Vj j 1 


Jjj.£ aJL«* 5* A.b-iJl oJp b aJL^^H Ajwlidl jlbj (J 
^ jiJ i^wj!-a>- ^Jp ^)l (Nitrification) 0 JLJI aJ/ - 1^™* c 4j j\lb 
£_IJl IjIlUl c (Nitrite Bacteria) C-J^r-Jl b^J 4Pj^ cij*b 

(Nitrosococcus) y^y A }j^} (Nitrosomonas) j j>J y'&r 

^1j‘\Sj S— tr— «wJ]aJk 1 AilWI ^yCyM> ^ii 

— : A.bUU j (Nitrites) 


aSIL + lyU, Y + 


( j jsj ) 

(II. J^) 




- nr - 


J l<i S^wai A.JI y . L» j£s> < ja 1 ? yt y 

^ I-IaI 


“ (Nitrate Bacteria) Ol jLJl L Jj&J a — J lijl S jW-l iJ-? 

— (Nitrocystis) /Jj (Nitrobacter) j^\d <£*^. 

ji- OUT ja y j ) OW^jJI 5 jiaJ-l {J aaII*^ aJIW' 

«* 

.*■>-• - « it 

hyiaji’ y wl< js o\‘ CA£ y* y»j i (Nitrates) i^jIiI jX cM ( **• 

. Oli LJI y 1 

4- r l+ r '^i X 

( Wjj^J ) 

./** 0^-* 5 -O i llj^SJ tyij! y ^S^L» j 

* " * i * 

. tf/Ll a^U dUJU y* ^'“ Ubl ° b 


A~Ujl y^lill y A ; «®Vl Ij jVjS - ,j«J* J jWl C-rflJJj 5 

m. . " * lt « 

Ajpllyalt ^/P JjWl J4»j c 5 j _/0l A«yt>- y jlUjjj U^-V Aj ^ l-i/ 5 -**^ ^ 

s 

VVL^I ^ jjX, J ( ouyi oU& ty Ur ) aJI^U <> 

j jJL* jiUJt jJ>\£--\ UM«j jjj . AjL^ 1 j jWl j 

jkll ) JjyUM J ^Ip aS^ jjC,\\ OLya^l y* l£ s* d) 

*( 

A^^Jj^J) a^j jJajL y?*JjWl 'ciytJ ji jj j i ( yzS' \ * * * 

( c5>^! i5i.V)l * :j 3l Mfiij t5 jX)t J*l*3l Jp SO-^ 1 

oil^l.^ij.t aJ£|I ^ 

L 

J^l yj . DU^l Jll ^ jM 5 ^ 

(J apIj jil 5 a»U j£ I jWI CT^* 

» 

■ l^^-yj l(«i S^^.3 A*U.«)I c-aIs* eXT 0l<«*’^ ^ ^ 

’ f " " . A>.U 
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bj3u t*aj! Aj*i*x)l <Jli b^£»ll y\ 

O^CJI s. 1,^1 J, *«Jkll Ail — iajl Jiu-J (Sulphur Bactria) 
J.p J -ya^ ^ (Iron Bacteria) bj3ljj * aJI-S^a — ■*-' j' 

b J :>- JSj , ti.b-lj4>- OtS^* ObT S4,*t£”b AiUaJl 

i b-« \ *^*, y ( Ajb jS^\ ^.‘UjIj jbNl oU« (j cL»j _/5s!l 

4»4^-l b 1*1 , (1) jilt AX Jp A^vjUU* Js» j->- c3 

^UJIj Ol C-»l^^«Jb wiS^lj!l frill <j aJo^>- lyijl 

* jkjlj 

iJWlMJb > bj&Jl 

w 

l^l, frbJ Ailjall 4 b j£>S I ^1 _yl <LJ1 p 4*1* Jic 

4 A*i»! («jLjI^!I Ia _^iP b&~U* i ^jA a**j^L^i_j jJl 

(Saprophytic) a/ I — ( ~*j (Parasitic) aIAi* ^ri^i U l — ^ 

I^a j ; frL>-Vl l^JkiJb ^Jl ajj^ah 11 ji!l jl axJJ Ol^^-Vl ^Jp 

Ai^bJl Jt* c ilibx* aajL* (J frL>-Nl ^ U £• (Symbiotic) HilSc* 

. Aj4a*!I b _^sJlj aJ yii\ Ob'U' jj4^* „1 n 

ojji 

* 

The Nitrogen Cycle 

Ol ^*;ll ^ ijji (J ObLJl IgJLjCtJ bull j£ 

ajI^JI (J li ^c* t Ubl bU^jc^l j c U OlJLJI { j^\^ssa\ frbJi a-JLo^H 
l-lj> <jt ^Xj b’l4j JaIj . (£ jf*"\ 4 jA A^La 9 4 

li 4 Aj^JtyxJl i—>Ia^X^I (J aJLjcJ. 1 jl^ll I ,_). ]? ■*) 4 ^j4)1 

^ 4»V 3j j 4£ 4jl U — j>-T (5I JtS - Ijit* — 

Sjp b l^-i (JJl ( M*\ ) <j*rj ^ ®jj^j • 

ci ««^4^ ^pl Aftj-lll iijl^dl oljj.lll jlji' 
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( U 1 JO ) 





i j\3l y j y££ OljLjt ^ d jA> SjjUil ojft } 

lfM<aiC u)t tsiil l If-'t J j i ( r 1 /i j ) Ol jOJI Oil jJ 5 JJ** <J 

^ oIjLJI j . ( aj ) joloij t- 

^^L^-Vl ^Ji/» ( OLS^il y Ifc _/ jP j ,yS^~ S 

l^JLL^ J>*>£ j i oUxJj OAi^ OllUl ^Jl 

. ol jJ-l l^U- 

«ii)4S"j ) j \ <i _/Jl y Jl jJ O&l j^J! oli jJ 0~> 

d)li LA *1 olJtJI ^1^41*1 y- ( Oljj 

^j^A) ySj 1 *Jj 4 >*xI j 4«&* i5U* jl lij t .sAlT d)l aj »J 

OlJlJl l^JaJ jt _)^>JI i^lj ^lyj jUl OLS^il V ^SCi j 6 
«• •» 

aJ-Ivj oL‘I^J -1 Lg*t* o»t>UA/Jl Vj * 

y i> ; r J >Jt V^-J 4 &*-( jj y>\**CA\ 
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ijj'-P »_ii S-iiall OLS^ll jy Ia >Pj OUaJ j jjJI ojj^» 

i£ J t aJp 

d& d J J^l otJ^I jrfAj 61 jl J i L jXJl aLl^jT Jj J J^l ^Ijjll j 

. Lajt Objkajl l^i iJjUJ A-LjJI 


: (Ammonificatiou) S ;4£a Jl 

; OUI ^J-lj OllLJl jj 5.5 y-jll aju>*j yJI CjLT jil yoJ 

*-LUJ U TjJ-a* c Olil jJ ~ I l^p- 

4 «i»4^ ^Jl ( ) Ij j3vJ! £j jit c-fliltf’ 

jilit/j} jU- ^ <**> l 4 A Q& ( yJb 0 ) jilwijl jlp 

^JU-1 0 <l, • 5jji J ^ tiU4j j j^l tii 

c ( 4> I 6 ) jili ]l tj *-lil r* JpIc> *** jS' > )!\ 

6i 6j^ jiLl»\Jl ^-^<«l ^y* yZ’jiz w* ^p j^L!4il 4««»»S"j j-Jj j ^y 

3J~S**t _ iLioJI OUlfsJl U J^p J — jy 3 j£ ^al + Jj 

( yl4J (£^J ./Jl Jy i^UJl ‘Liy'fyl ^yUp-^M 

J£i Ajil (J Sj44jdl <ul^ (j i" jiUtiJt ^61*1 u***i ^ yJj 
c j ju (_jl4fr ^ 4A^4li u-jLLJI 

. (Nitrifying Bacteria) 3 jLJI L j£o ^olx! 4>*Ju y- Nl -U^lo j 

: (Nitrification) 5^11 


— L j3nJ 3 A-JL*»53l AiJUcJI (j IfP — a ji«Jl 

.^tiL OlXj^cJ Vjl 3.5 y jll jiliiJl 34 *m^1 ( j+jj i m 5 

jolsilj OUI jo ^1 i£.Ull OUj^uII aAr~S'\ p i 

, ■ Ol jLd! li-jt£j ^c ji)/l 
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( UY j£i) 




4rira 

5 

ffoiTLJ 7 /•?• j lT , 


ggj 

■€m 

3* 


uj* ^Ui Jj^xJI *Ua)I 

‘—■'UJj _^li (}lj£ til *— * S jvjjl j Sj4ii3l <4 jLL^" 4a? j 
I f- a^ajVI ^LLaJI y* i CjIjI jj a/j\jA-\j <uJLJ! 

j c aJ^-j jc\\ oibjj i j\JI a> y^uf- ojL^J aa* LJI Lj^Jl 

. iii^l Ipoiit fU! O^ULcII U* j* ulkif iiWl ijKjl 

: (Nitrogen Fixation) j C-~0J 

— tsi)l Aijjil t-JUJall — bJ^sJI (j&y <JaIz£ 

<-5^aI** 1 ^P If- jJ$ (J i£jP"Nl A*^-l OUJl^Jl y\+* y& 

m 

« 4-*-^ L j^JI # ^»l bjKjl *iJil? ^Jp £ If Up (J 

jjasa-Hj ij^Jl J if yA l f^Ajj ^ (Nitrogen-fixing Bacteria) 

c aJI ^!^ ljLJ( t<r <i>y jj4sj* (i Ifi-Hp- (Symbiotic) ilillsi* j>*Vl 
j (Leguminous plants) & jill OUUl jj.fi>- VI 
■ Ui>* U^ijJI (_§ S j*~ \y*^ j AjjSll Lj^ ; JI 

^~l jS y> J j$\j (Clostridium) (Azotobacter) 

t ^ ^*ddl Vj a ^p t 

• ^J$viJt ^£*£1 <jl j* V 
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j ji Ij J aJL«aa!I ?U _/l£j 

IajjAp* ^p S jwf Ol>-Lii»l (1 ) ^j ^p-aJIj (£ jb**^-l £** ./Jlj 

4 (Bacterial nodules) ajjO^ JU — jail «JyJj l ( MV jSL-i ) 

^LjjJjI j £^j Aj ^Xj Obj‘lS" Aja]l oAa b^l?- iS 3 

(j C*Ai«J \aJCs- j? i) j& V aJIjA b j£ — j ^ j t (Rhizobium) 

jy%li l^JSwi o j^a$ O L tMi ApO 4 4jyJ^Jl ^jljll 

^Jp Tjlp i A-JUJ <uiatL« yiP Jl^AI Aj jC^JI AjUll ^JpMi 

» • 

JyJI wjUJI j>b>- ?J»-b b j<£Jl ijp-j . (Y) C»J-\ j£i 

a J'V mE * is yt jtj)j c‘ -blijkj ^LhAIV^ <^P jjA^-l Aii? b^P“* 
, <L»Ull Ali *_J jS Si lp jJUL-I J J*J ^1 b J^vjl \Ajjij 

A>-bv* aj Aa*JI b I^poJ Jjl AjLj^jjuJi oLS"" I yaw 

. ObjJ j^Jl ti jJJUlt OblU 

'S J = v»l£ ^ a*pI_^ j Ol jji aJ jiJl b^l ^\jj > b 

(_^ jiJi dj»*a^l jl ^ ^Ull ^y»j . AJuP»j jUl CjLS^jib aj_/J 1 *ly| Avwj 

tixi Al* A.A^J il^J V Aj j3i dji If C-jJ (Jpl Aj jA Al* C*jW J X&p- iij 

JjU«Sj V A* jjA^-I 0^3 (j* V* b* 01 t jS*”Aj 

* • 

Ul iim^ . a *UJI J ^*2^1 OlJ l^I>» A*ai*l ^*ill j jUil ASjS” (J 

■ 

•A*ap- J ji bb j^afixS 4jj] I <i» (Jl j**" C<J j jfi jl jll 

Ij- Aj^viJl Silil j JbAil Sib y AJ j3l fly Ji Jjli 
* ' • 

• £^dl O^rJs^ * t>* S^bj J|j 
aj jA jJl OlilJI y* (S y^\ J'l-A* A>»y aJ j5!I aLviSJI J| A<U<»Vb j 

1 U^"3 AUl* b ji^J I^J>-Uj Aj ^c5w Jip U jj*bf Ap- jJ OllU ^aJ 

a-1p aJ*J“! b ji^Jl ^Ul y* Ia»«J b j^Jl dib ^oaa j 

. (Actinomycetes) fl AjpUA^I Ob^jaill # 
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J oil I Lj&Jl Ct* * Uiyl jl li;4>- t_AiIS^! Ji j 

•» M 

J j — >■ ijUt J j.^' tAzotobacter) — _/5Xjj j jl J — XJ — 

i -L>- J^b X iyc jlp- jj^fl 44 lJ < 1)1 fjWl J*j < j;V' 

jjXU ijjJ (jj}\ jl p ^/jajj u^X'^l (^» j~Lj 

m * 

jV tXL<? *iib i jjVi J ^i>- (j till; SjjXil <o jUl (Jl 
Jitfj Ip't Lj&Jlj jj^ 1 X< Ai*XJI dX^j 4i j < L j^JI 

iibiil jjVl O'if^L—u* jl jJ — jjj 4 (Associate symbiosis) iiUI y 
ijiAaj ■ b <J Ij j*>Jl jf? l^J b .Jt < AJ jl U£>-l (_£J* (J 

A*J jV 1 <«-^J ^1 l ^ -lx-.' ' lA J < ‘1^* J C-<^IjI*aII 

. jCJl CX5 (J| (^i jil Adi I jil Jil^7 £&pl !-b (J* 4 4*Jl4^ 


jUUKVl A*Xj ^ j^l (J 3 J>~ ^1 <j\>-JjlJlJ 42\iil li j\£«!lj 

i))4^ 4 A*^ j*Jj iJlp A^X^Xl l4P A» J3l ^A jjl ^JS”" J 02 Jp? J * -J 
4 4*»Ja31 (J jLi.U'i/l 4**4 j (^ ^s-Vl aJUI^cII j^jjuU oil l Ij jISsJ l 
OllLill ^Ij'l (J ,jXJ jl ^-JOvm) l^X eJ>-lj aJ*>L*< J>* jJV j 

Ipspljj jLl Af Mil L) j^Jb <^U jill jj4j jUtO Tt-valj L* UlpJ 4 A*» jjill 

. J j*^zXl if.UUj Opfjj ■ J |i opljj £*^ll (Ja^- 1 jl^ bj o»U~ 
(J» (J| J/y tf i) j/ 4*^1 J L J>.^jl <*-* , Lp (^ V^J <jl ^xjl ^ 

^vP (. ) iJ” 4 if *>111 bjl^Jl AjjJ li| 0 ^ 02^^ 

m 

• ^ Sib j (J i^4s£ 


: (Denitrification) djvull 

jl Idis*-^ 4ii 4 (j^jjUl Sjji 4<jJ 3^vS5" J^l jp ilUfe 

Jp (^jJ-l tl^l (J| -0^ SjjjJI jt J*£ I (yiww 

AjL^ ^il^ti l 1 ^1 -l*l-j* L juSvJl ^! ^‘1 iJp ilU* j 4 ^ jlp jilij jSvi* 

■O jT * I ^j> *A>“ (J| Av«i^vm]I A^»l*Jl a4a ^ g/if 4ij t fl ^v»Jl 
CA^X jNTjj^l jlf 1 4?- (Jl tiJli 4*jJ u JJ ( f Y/t , ) jv^-jjU)' 

• • jj 4 ll (J il jX ^ ) i $ jXl fl jil (Jl jUH j^i j^Xl UlS^ (J 



— -1 T ♦ — 


— AjjIj^ jl AJjb*?*-l — ibl jA V bj^J 3 juO) A.m£"*U]I b j^Jlj 

0 ■■l . ^ i a 1 »Awm> j fc-Abljv*Jl jl c^Ixj jv*Jl ^j\^&v4^"*V I ^^^ApxJv^J 

. jpUOl AjL^II c->b»v4ll 4>-l5”* frill y £■* c c£ Ij-LU ^Ija 
£ jJ (J jl d-lb (i jjJj JbJl S4<*5^l j j>c3 jl 4> LiaJl j 

j yj iJU* 0 j£v) d-UOl A>«Jb j ( obi jLJlj oU joll jy (y^^Vl 
OjvlJ) A*-5^U)l b j^Jl ^ 2 a.« (J bj^Ol 4 j 4*iiw AilJall 

up ji u a; Vj t uir ou$C Tyy* oir is| j ju ^..r^i 
<0jj4>- < Jp £j*Oj . ^-tdl < yiftj OVl>- tj 5 ll fj&S* 

frbb»M jj yVl jf-\ i£2 J> jl 4 Aj jl j Ajjll SfrUj A-L,*l| tiJiJj 

* 1 jl j”" frill 4 i~>- frU.li a* j JlI ^ijVl <_$ UU* obi jJI 

. aj j b 6ti 

: Jfr}jA\ Sjj> jAxk . 

'. aJ Vl j_jA ,j\^*jj4Jl 3jj-i <J V - l^l ^\ jaO-l 

*— aI*xij^JI ^1v2* j 4 aj jl ^y* , bl j^ll O* bLJl ^ 

UU» Obi j. 0-1 j . 4yS^“ j jJI Ajj^aJl Obsjl ^y La ji’ j 

*. 

. l^Ubj^ frU j l^U.*c.Jj 4 l^JU LjOxe-b obUI l^ob jl obbj j) 

iJl j«0-Ij AybiJl Ol47j jl jji«jil Ob jzt j b j3si — Y 

4 

4 U frlOt aOj»* j jl’i OUliil 4 AjL^* JJ^JI ObS^ ^1 ^yt U ji> J 

. A<yb!bDl Ob^ ^11 j yUill j ObS^ ^11 dill Jbi tiJJi je- j 
b^^i oio^b (_^i j^biuii oir jA — r 

* .. * ... 

o y^j « j^”bj jw )) Ob I _/.J objjbill t\,*S" Isj — t 

• • 

ij jtw 4 [jvn jbJl j b Jb OljlaJ- y-l jU«a iiliAj 

iMS « £* UjjO.fr- j Alil^tll Ob>aJl JS*U JJI UljJ* obLJI 0»UJ 







— TTo — 


c“- Up IjJ — ^j}\ 4iU*< <l)t j 

(Ja^J (J j' k& ijA.'v t_A* 2 ) J — (Holozoic) (( » 

. U _/iPj L j^\Jl (jv 4>l>bJl 

•» m 

l) jKJl J jil&ll 

(Binary fission) jusjl jikAffl : ( VjT > 

14 j jf * j c tp _y"l yl^Jl U* j£*j 

^><1)1 ^j(\iA (J^ 1 ) J jvapx.tJl 4^>Ul» 4*14-1 

*U*p UUIp j . (Simple fission) (( jlkiJMl » jt (Fission) 

UjS"” jA y£- \*£ jX> IjliU- tj* X£ c <uU-l y 

jlui-i i_**w j <i)Ji 4 *j ^ CpW ^4-£ il)^ 

JJ iijTi liTj 1 />! elf £jUll t j'* ^-W i *l£^l <jvj J^btJl 
. 4^4 ^1 jl 4 JU-I ^L.JL’1 (^jwNjII ^ j^il ^L-jjil <_£«-; t)l 
4 4JLo Y * ^ 6 jA ULj 4jj£&*\\ 4*14-1 jUt£j! ^ 4JT*>\]. 1 (3j ^^l (jjj 
(J b!^ A J 44*0 i * (J b!^ t £*ii O' SJ>1 jjl 4*14-1 (1)1 (_£*£ 
i'^1 j olplw Y 1 (J 4J>- e\Y j <jc£'\ tA ^ 4*Jp~ *\ £ J o4>-l j 4 pL* 
y4*«*»l li)j t 4pb*» Y£ c5 4*lp- ^M*X£ y* Ij l— 'IpU £ (J 4*lp- 
^ (1) J^>1 4^l)Jl b ^bl 4 j^W S 4 I ^b-*4i'b/l lU*<« ( j**Jli 

ifbJl CjU»15s!I «4a ^ <^* 4 ^ b» ^^Ij t i J>S\ 

(j {£ jC^si 1 yl^v’Jl J4 m ij* 4^ l* <l)lp j* LyiS^ jl 4-l4i0l jl j«J-l i\f* 

m m » m 

, 4jl ja jl ^1 j*)l £~*>“ jl j ( 4l*A<« 4la4- 

v’li u ;< ji <i)t ut b j^ji Jp 4 pL*j bfj 

Uy ^ ^ 1 Lg^UJ — 4 ~v2j 1 ^jl y DjSll J> 

^1 ^ J>-Vl 4AJ4H OUSl^JI (Jajw 4»»4j C-v» jjl (Jj ( U y\£t <Ja 4^-lj 

'jA 44-1 ^p — Ob^Ja/i)l ^Jli « — *-l4*)lj 

. Ifixi u- w 
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( MA J$w ) (Sexual Reproduction) 

Ob“Ul J 04 / Jl ^ J& U/- b jXll j J* JaUJ ^ 

Uj ( Apo'i/ jl^l 4.' . ^ >. . /?.' « 4 'LSI Jl 

tpl Jl jl itjJ,£ U t jiS' ( j^j . Jl y>-\ aUaI U^ y a>*j1A!I 

mm ' 

OlJUjJl o4a Jt«j 4 c5 j 9 ^ Jl Up- jr* UljJ! Silil JJLaJ b J£jl 

^»l y.lp jik> 01 a?JV UljJI 2ilil l jJ Jjix.u Jl 

? 7 jljJ OlLP ( ( Parasexual processes) « Uik* ‘-'U^' # 
; Ui J-l <u~jJ-I OLL*J1 o4fc 4^* y b J^.JI J j . Ul 4 

JjiiJ O'i/U-I a 4ft *~»£? (j j . y& OV UxJlj Jjj Ot>b 
c£j — >-\ Jl (Donor cell) Ua** U>- y 4 — p-Ij flbfl <j Ob-d-i 
tfJcJJ-l ^ ^*4* Jlol J^bJ ci»4^V J\lj .(Recipient cell) 

. ui ji ob*Ub j&ji onu- j 

y**\£-\ y o j*~p ^ki J&J (Transformations) O^b^pUl <Jj 
aj^^s^JI L^J-1 (_$4>-i ^ — ■ -Jab 4>-lj — ( I 0 J ) \S)y Jl 

« m 

<1)1 OjSj t aUU. 1 ^kill a^LJ JL* 4it» d)ji c£ jl U?~ Jl 
Jl (( t 0 ^ )) Jl 4*kS J&J br}j 4 1 $JLj4 yj j* Jj J» y Uljfrl j Jv 

• M 

aUUI Utl U4i -k-J diii yj 4 UA kjl ^jbCl JaJI 

j W AjLjJI «4A Jib* *1 j9**i jXil . S4it* ^L^s'jjyj UL^ 
JU b^dsJl y £y OV^L* (^4>-] y SjJil ^Ijil J^U-b jOail 

£jjl Uft Jit* d)t ^4^ j . (j jpJ-t <l!>L«» Jl aJMJ il4)J aJIjj obwa 
. •iu.kll J J44^- bf d) (1)1 4* V — At* IjJjS tlxi jl — JljoVI y 
4^J”I jilll (( I 0 9 Jl 4*k> ^*4 ZJj 

C U OVI^-I d)l» d«4l j . Uadi UCl J JjUll >1 ^ 

Ifd ajLSJj jjll oV'J-l J VI y V (Transformations) « 0!>b_pUl » 
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tj \S" 4 (J I ^ y* yj jjfi- 4— JU J (J C-JUdl 

y [ij\£i OVliill «•! jf\ y$v«t J.oi tfJilj £*J 4 ol>-l jJl £yill 

jCiJI j&j l^wA> yp a ! yd I ^|lwwiij . axIx^ ^kL^«I 

4 Aj jC^Jl £jljLl (J l^Tl (JliCil J 4 aIJ^JJ 5 ^Ua^l 

. <d> yd! L jl^Jl y* CJl£” <l)j ^1 y^ I 4^j!wU»-] jJp jJj ySj 


(jij *' — ’ y — (Bacterial Conjugation) (J £jl j3l l*T 
d)l *daz,J> ( \oy ^jSw* ) yjj jl^w« ycJ>- yu U -it 

y y j j^Il « I 0 ^ » Sal*j (Plasmids) Ol J** J^Ul l yp 

4 Jajii 4>-l j abf 1 (J JUxi^l (1 ) j£>j 4 (£ tli y~jU-l (S^l <j* 

fiJ • £j*jll 1 ^ Silp 

4 AiU* AaU- Jp 4 AjLtfdl 5J^j%Jl J « I j J 9 II SjU Jlfcil 

tj ^UJtiVb (JaP-LJCj (1)1 4>-ljJl Ja-J-1 Jlj&l Um y&_j 

bl^l £-waj f yj 4 ^j*'y y* j* 4l^-i X* c~j ^^1 

Sal* JUxJl j , 4 j 4>* y» jsl 4*pt S-U* jtA; <Liu<.il j As^lil ycJ^-l 
ci vijjvli-l '^Jl i <u>*j! jj Ski yp <L* ytyj g t <1) a # 

ijii yU la ^y-.,<a-.l jil g 1 <1) J 0 £» ji ^lv 2 A’l A 4 

U jj ) ^ /g ji v 1 1 Ja^*tJl y* *-y** c)l ^lyaiS^I y^C j 4 ywall?- 

JaJ-l (iilU«> j 4 ^UiJll iJU-l ( 45^ Jaj^JtJi 

. a UU I aJ^I ^ d)T (J 


54iO<i> (y» pi y\ (>. l<i Ol-L*j^Ul JaJ U tJlpj 

^Jp il tjlp (1 ) Aj O bUail A*jli» ^1 jPj . 

J l J&* il>yb- cl^J 4 C*lJj\J^U! 

«» • ^" F " 

(^4)1 (£ Jl j jb***! /**•& Cf^* <£ y?~ 

. ^Lia\ A*jUil djjj <ui otij 
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iJljjJl S-ilii dlo‘1 jfi (Transduction) jS> JU&Vl U1 

4 

L O^lS^T OUj yudl •^■>-1 y Ja y- (_$ jf - 1 Jj ^ 4JU- 

o >^sJl tOU-l Jp Jiks 4»4ll <U)b Ot j\f 4 (Bacteriophage) 

. (3>-V (J jJi\ y- tjwlA il-j-d-i , Ij.Jp <^do j 


(Sporulation) 




g+iJ l» j<f>vJ! y> o ji£ f'ljjl iillft 
A/*jbsll 0«A)*U*' 4 dxJp 4 ‘C^Cvw* 

JsL_iJLir t iOUl > v^ 1 dr* 

M 

U!>U-I 0«j* Ji* . 4)-Ut!i i jJt_J <JU)I SjIyUj 
(Spores) ((^>1 yj*)) ^/i Si Ip I^Ia J^Uaj £&,JJ 
j*>J i (Endosporcs) (( 4Jj>-b $ _jl 

. (Sporulation) « f yd I » l^o^I Ad/" 

T,U* iULf j *)/ 4» 4 j ^‘1 ^1 o.L fi> 

Jp j-i*, . ^! ?J^LI oU‘t<!i 

( ji- CjjJb ^ j > iill 

adi iUw-VI J ly 'jlj-will yvt J 
JUS l^l t oUjuw aJT (Jsj Jill 


Vjjlfc—.N £tjt «_*!:*.■ J 

J* ) & ^S“ U 

* ( w J 


, Ukl) WdU j/JU-| *jlj* \j& c$ 

J*“U 4; jC^\> <4 y J>? <Jj£j *■'■ i ‘ill (_|j 

J jdu hjjvt- aJp 2 - 


<J y T-w S ^<**2 J^ J — *L-JJ Up ^ iJJ-l 

T;u!j 4 ( \0. jO- > 4 ( j£i ) IfiUu Ji~U jl4»r 

J**" jJl <J U] 4 Ajyk>~ <J>- j!S" J?“U Jaii SO>.| J <u d> j5^S 

J f <y^; 4 IU-I 0*ifc <Jj i iy* (J 








J* A~o ji l -,-yio ^f* jt*SL Jl ipfi I -to ^Jl 4; jjaX-\ -j _^u^Jl 

<* y J-l j-lo j . <* y J-l jA ^J-l tlJJS j ( JiJp jl4>- 4 j Ja^ 

4** yyM AkilJ-b 4»4tP O yu Jl Sull j!l aJJ-I jl-U^ ^Je-b 

. 0 J w aU- y» J Aj V 9 " ^ yj-l 4 «? j . (Sporangium) 

• • 

^Up-I (j-* <J 5J>-b Jl y>- otj& J - SjJii! joa>*o ^l£jj 

(Clostridium) ^4/y** (Bacillus) l«* < Aj I jy^v— Jl 

Syk* \j>\ y>\ u-AwU l^j < l Jl J Jy? U L$pIjJ Cfii U* 4r Ji 

iy^k\j (jLtill ^w3 ! j 4> jUJI to J yihj y ybjJI ys\ j «t JL* (jUJ^AJ 

Sjl jp*)i ly-*jbu e-to< (Jl AsUtf>^/l> — aJs-Iu)! J! J- I j . aJjl^-I 

Ajy^Jl L'jU-l O jfi l^jui c aJLa^JI Ol j^la^D L^jUf — t-jOpsJlj 

«* * 

J*PO (jl jk\ ^ 0 Y * 4jl jp* 4 P*j 4J 4*P 4.slp 4 j 

Jjfo ji^S - j J'-; rjljJ e JJ ( * 0 ) • * ) A ^1 (jUp A>> ji 

0 * ^— ' ' 

'y 1^,4 iU c O IpU jl£ j ^ j I yj 0 j^aI j 

. apL* Y * y- jl ) *1 (Jl jLUJI 0 yi 041*1 jJ j 

(j Jc? Jl aJJ-1 ^j^p- — -y— (Jl jp- «^1 p 4 * y J-l ^ptp- 0 Jo j 

(Bound) l-U;« l^> i y > jil a 1 — i l )a** 1>T* ; l^ivl-tj 

• 1 

AjI (J *-lil dJi il^O) V <• J>~\ jl frUJ Aj^l OLj^dL 

I y£ SLJ-1 Akii! fr cJ ko j ( aJJ-I ^J>-b OA^* AoLa^S" O^ApU? 
ob Ua UjU>I 4./ >1 <ji» 4 )\ J\ U J#u >& V 

^1 jk\ lf*4o ^1 S-UJI A*jIa 11 (jt 441*11 J . At*lT* jl AiU* Aj yy 
li^Uli A? I*] Jl - AJUiOlj Aj!J1 Ja) yJi U>-l4ll i^Jl 

k* jv*l? Jl A^y«Jl AjiU*JI ^4p (Jl Vjl £«f y U'l — AjiUll Aj^aJ-l 
1*10^1 S4»4ij SJJi* aJU- (J Ij-U ia** i ^1 tjU j c A^-jU^I Uj4>* 
(J ill jS- frill Lf (. IJ Ay j*>lj y j Jl Ajj^ijl iljb 

* w •* • 

. AflhiM aJI^JI -it^fl oU/- 

«•••«* w • • 



5 jiS d)l _^4^-l ^j 

«• 

J ^Jl ^Ll IfJ C*aJj Ajyf If-* 4 AX^ll J& (J-*l jaIJ U^>-lj ^jI^-I 

JJUl ojl y- A^*ji <L*£j <•! 4P jA-*j ^l$s>-^{ aaU^ jljl 

akjtj ^b'l jp ^ ajw jij ( ^°Yvr - J| c n^ - > 

A^s*i t£jU 0< fc l-jWJil ^Jl ^sM A*jU.»J . ay^jil (J'*! j*!l Jljj 4*» 
*lil ^ y bi\^pl tl«>- y* 4<-lill i _/JJ l^jUc 
. ib»ll l ^3.)')}\ l^l»ti*> (_JtJl|j ajl« 

jJiVl Sjl jJ~\ Ol>«ji d£>-l L js^vJ! y* S jS" T-^l iili&j 

o4*> ^Jt« Jj c <j^vi^-l IjlJl^ \^\k>-\ J*>d\ A>*ji y* T y£ 

<iJJi 4%j jl i t-[^j\ i yji IjjlfsJl d*\|J O jC O^i/U-I 

4? i j$ y J «-ipi 4 aj 4j>* ^JiaJ ^31 il ^iVl ^ aUII ^^Jj c 
— ZjytV* L)^l>c5^ — l^l |*-^J 1 ijJ>- lj*l IfcjlAl jAmJ 

. Si j jJU Ul^l (£yj*xA J ^ol^blS"” (JU*ma ) 


(J>j jiall cbJb U b j£w> a)1>- J J^UJI ( t» y (_^l ) £_^jl 

c*l^ j j9"i s aj>m£f (Js^ ^iiii cj t* iij (_$ j> * 4 aju 1 ^ ^^* j*’ 

m 

i Ifl* otij ^)l Aj^Vl aJ:11L T^Lc" Aj^i ki^jyOP- aJ>. (Jl 2U^J 
a*U-I o jj > *&3 t l,fcjlwi>* <J J^X; ^ c £-hcJ*i/l (j 4>>lj (is^- 

V J> j*r ‘-^Vi *£* JtJ • t5c* ^ U jl4?~ l^iJiVj> SJauiilt 

^>1 y • Okl>lj Aj (^} 

J SiU j <ii <£*y V aJ^II ^hC Aj jJlSj <Zj\Jp~j S $ jk*A J' 

■ iS j*$\ yr jp Uj&JI ^ol y? «Ja 1^ Jj.il jft I iJp 

(Conidia) i-yjsa j&A 

CjIj jiiil aL «aju i-j yj iLw 33 aJ^J-I Lj^JI ^Uai Jj J >- y 
aJ-a^-I Cb^kill aJU l^t y — *JJ (Streptomycetaceae) a ; ?wJI 
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0*i &*) 



Of-J ijUiM iV^ *>)* 

j*. ) . Lx^^ij' (?]£* xj.’fi 


( yjrjxySj' 

u**>- <JaU^’ l^i J c aJij^ <J — ji*l| Ob jkiT 

Ij-I 'i/l < jx*!l Objki j Sij^-^ll. 4 JLa>- SI jj U jUsil 

4>4JjS3l ^jl^i-l ^ aLU L,*i^* *i/ l^L^LJ ^ 

aJWu <Usli j»U^ D a^Ju liJ& ^il ( \o\ J^vi) (Conidiospores) 
^Jii"" l^Jjl* c 4 j <Sjjia!l oXfi> Jwj c J? SjijJaJI *-lj^Vl ;J 
^>*1 ^1 a>U J j$s!l ^fl a-IT j . aJL^I Jl j (jliill jlkiaVI 

. SJWaJI 
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< ks&J' ^ t>J ) 

^ ijAJ 4 cjljj&Vl A^julxll iljl*«lj4li ijA b^d^Jl ji 4« 

iJaJI Ij >£vJI ^ jIp l^l £j j> 34p (J| (Bacteriology) b jc£)\ ^Jp 

; ( a-pIj^I! LjC^Jl jl ) ajjJIj jbJVlj 4 j 4 pVI b_/d^jj *LpL* 2 !Ij 

. j^i J v>» £/ JS" JsIwUi jp 

: (Medical Bacteriology) ijJaJl b jd^Jl 

A*X*mJ 1*j jb^^l £ n ‘ i^ 1 ^ll b A#^l )4> IflJl b ^J*P 

45 j t l^l ^1 ibU»j U jjf A«jUl AiJbiM JjkJ! ibfj J 4 <> ! ^ u- *1 
(Vaccines) Ota^btl! jt Ob>-UUI jp 4l>L*lj4li «4 a 
a* jlSll i! jll j (Antitoxin serums) A/jdCJI SiUill JUa/ilj 

A.yJJ byJ^Jl 61 Cljy jfi> UJ . jLj^/1 ( J>-b Obj^^JJ 

4 fLsr^l J>-b T*^ jyJ jU^fi ts 1 ' <_/*' 

«JwJ Vj . aJL^ 45 y y>\ y] y y *. jjil Jp U 

4 JT i^, 4 >* y 4 b jd £\ Jl A*>-lf* ^l*! (_^4 j V I a* ^ 5v* ‘L'bJNI ^ L^l 

if" 4 U jdfc y JJidl ^ A; jdSvJl ^ j^-Ji Alii** ^Jp < J*jJ 

4*^ V"^i Apliilj . U A^uil Obj^fLil j\ ^Jp 

^ S4U-4 (Natural immunity) apL« 6 jSv jl U} c^j j jSvll 
yj j ~ (Artificial immunity) AjpL^> ap!i« jt . l^li A^wU aJVI 
£hJo ^*JU l^,J^j (Acquired immunity) Awfj, I Apbib tvkjt 
^* 4^ jT Aj _^d^Jl A.I^bw ^P AaP l4v^ OU-Ub AiA^* 

. Ifc rulj 


A^>* 1 ^* ^ ^ 4)1 Ob^S** A) ^j/U Ipj ApUli l*t 

jjvj *-t*A«/]l ^ 4 JI 4 — >b J$“ p 4 P ^ jl 4 °J 4 If* lid! bj’ 4 *^vj!l 

LiJ ^4!! j j£>u . ^4)1 y JT (j T aJIc j a*;*- 
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SjLc IgiiiJ j bju£jl (Agglutination) bjti ^ w>\>- $1 y 

4^*jU-l jbjJU Af^Jj — 

ioLill ^l-^'Vb il jil ®4 a i Jb* tjs yC j i *UaJI ^jJl d)L 

. (Blocking antibodies or Agglutinin) Ol'jiil j\ a*^sM 

jA 5 jJjb i jc£j ol ^ Jl!l 4 j Jit J 

C-Jj J iili \S" c <d ,.<8 4'^ b 0 "Aa f&il ^Jp 1^- j4s S ij'+'.j* 

{ jfi\ yS\ < yiJ*iJ»3 (j OU^lll J . j-*ai! 

<_-xJaJI J>lP ( 3 *^ TjL^m ^ykj^il OIS^ISU i (!)bJ^/l Jl 4 j ^C^sJl 
• • 

CJlS^ lij l» ( jA J»t£j ^yn yJl <1)1 ij# j&ij t < je- 

f . ial*^J iijjj ^ J* Ji* *■ Jr t UJjiJ 

d)lS"bli ( 4J _yi3 b <jl> j>1ac -kJi^j i < J-A4 ,jA a U 

m « m 

b jd>J 1 i»L*a j 1^* 4*a[X-\ Ob jU I ^Jp ^yzl 1 (£ j>-\ 4*J ^ A«*)l ^ W 44 

« • • 

4j jAjJl b ^o£v J& ijA) ^1 jlS"" b} 1*1 . { \^' (J 

» ■ m 

^Jajc S-sUa* aJL^S" il ja — cl>U^lil c_Jb£ — «--»Uail ^ <1) . AAbt* 
Oblvi* ^*b (J® 1 bk jwtl Jli»j|j 4 j ^ u£vjl ^ ^ s*- J l <ibU* ^P 

. (Anti-toxins) 

4 a bt i j ^JJl 1^J| 4pb* 4 .V'hA^\ 1 1 Apbitl b*t 

i Aj _/^lJt i* jUl — <pI)J.I jl ■ — AjwWi*l iJNl 

1 '-^ , li>w<»b l*| (iliiij i (3 ^ ^-pb-vJI apUII 

t (Vaccines) Obju^Ult jl <— jI>-IaU 1 J|^x»»b ^ t^bU^* 
l^« pUil J ^bl j-^-l ti Oblvill «U^ jwiaO l»jj 

■.'(Antitoxin serums) ^ ibUiil JU^*^/l jLi^i^ J <cu?-j' 


b^Jb ^U-^l ja>- yi oU-UUI Jj4 r * : oUufUJl jf ob-U«! 

liJJij t 4+A j£ J& 1^1* 4Z*A j* jl j! AkU^mII 4>wi I 

«• 

: ol^UUI ^ aJMJ 
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(Js «- 


t aIU- (J ^ Ol^Ul ( t ) 

Aj S -) ^ A*p\>* A^J l»AP* L^4 ^***^ A^U*«1 1 4 ^aSsJI 

JJ j£ J 0 jC&*) I Aid) OjA J y£- 4*/>\>- aJ j?~ <— >1 >t+» jA 

J *tU-l Cv^ ja^j c (Exotoxins) a-^* jU^I l^l^S^J 

y* ^Jjj U C.tit'HXwAi l A»>"^l^-I ^ yi~3\ c£*^l j^l 

, a^pIx^ apU.* a^^j oaL a * 

c4*j ja,J|jUIj 4<f jajJI <i L>- J*.jc-j j j 4 hj> b (u) 

4* 

Jj^i A*iVl _/olxl jl aJIp SjI CjI>»jUS Lp<aj j*Cj Ij _jcSsJI ( Jx> 

AJ y£\A 4 1 1 r- -.' O^lvArf* ^ l y* f \i ^^3 AX^l* I 'u l ^ 4 A > B *wA wll 

Aj jJ-1 OtaUail L _ r OAj towb- J*:*J> j . (Endotoxins) aJ>-Ia Ota-S’” y ^ 

. AX.I I L ^u£jl C-jU-Ui j\ytf •axtl Ij jd£\ Ji (3 

a«pU«a> 11 A^-bil ^wm ) j i Aia ol^U) (^) 

jJp a^I>- AAjjkj L^UIjw 4«j ^ A^yJ.1 3 jcS sJL ^wJLI < yn^- 
£-133 jwi*'- (J JU-I jfi> \$~ i jil <^jIu>-) jJp l^j4i Jilajjj i^*a y 
y*j ( B.C.G. — *• . L y . <-J ) ^*Ij L*ip <~3j j*i! J*J1 ^y> y> 
< (Bacillus Calmette Guerin) yiS.yr ^j-JL^b aj jJb£Vl SjUJJ 

yt^\j ^^Vw* ^\.*Ij A^j^aU j *— ■ ^j^^03 AaJU«* 1 I A ^d^.Jl S ^ ^ 

Cui« <J jJj — (Mycobacterium tuberculosis) t { y^s‘^yf Sii 
^ j j*i j t #-1 yi^aJl ^ (J Up 

A*^l_j 4_^ A»jUi ■■btAj All yp- 

• ^ ^ w *J <— jblvi* 

J — oil I jJ-l jji£ : oU^jdl SiUall JUaa^l 

« 

1^* J^J jl A^i^J.1 0 ju5vJl J* o4j!^v» Olp^ — *>lt* 

* «• » 

a*jIa< jl IjIiiU* jJp U S^Ui* al y» ^j j5o ^ j*-J! «4 jL 01 jJ-l 

OL^ Jr* Aj U u i-«AAl Jals^- j 01 J;J-I ^A (_!s ^ C U ^wll 
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OtaLi,« Jp (£ y£- c£-lll — (Serum) J^all jl — JfbJl J*aij j 4 ^ j 
<. 4*p apL« (iDdj c jUj^ aj ( y^- j |» j^*JI 


JUa*Vi Jii-Jj c (Passive immunity) (( a) jill apU .1 »^wb apUU d^JlU 
b >a-l!l -Av* AapUa*** apU,» ^^ o .imJ) 

• u^ 1 ^ 1 


iU] Ji U Uall b>£jl ip : b iljll 

«t «* I m » 

(j^JL-jull^ - ) aj^*>- obi >Jia jl ( l^jbLil j IaJLJIoL? - / ) aJL **S" <Zj\S“ j* 
« 

C ?\ 1 b j£&>d\ 4^ jljli ^ »v*) L *^£j 

J 4 ^ 1 ^ 0 o5n 7 'i/t t,J* ^1 fill dJLfc J*>U^V twjj 

, A->« ^ 1 ^u*a]I l^jt/Usjj f’LsAp'i/l aL5 o_j^ jl ol 


: (Food Bacteriology) XuApVI b j%s£j 

b jC^J! UU A^Js^/i ^1 _yl < U p i bi Aj 4 pV! b juS\j I.L>*aJ 

jl *iL« ^ ObJ^/l ^Jp * U iii)S A»t>lpJ 4 0.1 ^ A?A^ Uj 

w» « • 

LiA-m) jl 4 ^i>cL>^ I I ^ C 

• » 

Lpl t— ..|>J jl C l^j Ujpy Ol _/jJ C-W jl 4 A*>Ov« _/P Ol jbJ 
t-.W?* (_pl lib? A^um« jaP Ol j\a j ctjwl^ ^]l b Ali*l 4 0 jk>- 

All*t £jA j , [fiajv l^*l» ,j* — A^IjiJ! !jA 6 j*Pj — Jjil 


a jS’ j jlAi L$ aA^XhA l d t— J jA 0>I_^Aa! A^Uwil b jC^vJt 

“ • • « •» 

fi ^^-JL^b 8 ^b UJp O jaJ 4 A»j O^Diil 

J*Uc!l (J J^jC-J. 1 01 ij. 4 (Lactobacillus plantarum) 


i jc£ Jl jC, vi^wAj ^]l aJp-IaII Obji^l ^Jajo 

m 

u;M 4 liiAxS*" !>Ul ^lx)l S jO^Jl AJt yNl S jUpJI J^ju j 4 l$isb£j j 
t/ 4 fl J jb^“l Jl*i*j C-A-Tyj 0^1 /-w ^ J^i^l Ojbtj 

.0^1 
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IfU, ^ 'jA t b jcSLil ^Ijil »— •' jJj Ifc y^* 3 ji£ ^yfi I ja\ ilb>j 

(_j I ■ t - wj I ^ (Botulism) {£ " 1 1 p . ♦..-■ v Jl jl y-^ ^Jl ^ 1 1 

U j jo f (j p JJ c-x-bj . (Food poisoning) 

(Clostridium botulinum) « ^Ju 9 ^b vJ> yJ i jc£j 

0 J^*J| 4-U j l i}\ c S$\j ^ ^>JJ1 Jl* ib yk£ 1 <U^iaVl j4AJ S^U- _jlj Jl 

^l»i*)l ui , «— > Uai I 3L^ ‘U^ y J y jollll eXX* 

^*bjjl jfi* jbt lx ^w»b j* 1 . — b jC^JI 

<L;IXJt aljl J ^ 4>X; l* - (Staphylococcus aureus) 

itj jk Jl Jl . *lfc*Vlj SXc<J) <cia.l 1 iJtipVl 4— »lpl 

(_J y^J Jl X»ljl j«jJ-lj AS^ljiil Jl IftjXb* £Sf j) U f jfi I 

yi£<j A ) Jta At _jJl d4A {) C 4;jl ^Jl 1 ->Nl - sf <?11 l^*> Ajy 

jUJb ^UUI vi*>jJbj 4> l S~ : 4_J jixdl 3 /s£j Jlb« A > _yJJ b _/u^Jl <y* 

(^.ill jli ^lb jl i ^Ulall Jjl4tJ Jl i5 Jll (jJ-bVl <L^ If jl Obj ^^J>b 

4j yisi 1 Jj 3jLbVb 4 »- y J c x 'b J JUU-I «l jil j cJ> a^lUj 

jU-jJl j b ^X'lj J*Jl { j?\ Ji« ^UkJl UjXa« 3 ji£ t£ j>-\ L y>\ y\ 

■ k Jr yl . J ’ ( ) 

;u£] I J^l ilfi iOP^l b ^ VJl ^ Jl ^ J 

aJLp iJbjhj . <i jCS^JI c^l^y^J>b ^ A^xbVl 3iL *^ i 
jl jjvim^JJb jl x^b iiilij l Iflii*- JJ «OA ^JttCi J Jp 

01 J jo jl L a^ jl ^Jj^b ^1 «_k-i>«ilb jl (j^>--Ulb 

jjjjVI oIaIha* jl dLLJUl fjAf'j ^ yy j-a^I 

t3 < t*^ , l (j£* OU-UiV! J^Ui*-b jl ( (ju^Ul jd\j 

Ji u-u-o aJUII <J\ yb 1 ]ff J1jC*<» 1 jl 4>>j i x«Uplj <L>w~i^-Jl 

• *4^ y*t^ 1^- JUl;] Jp J^juj b jc£^\ 

: (Dairy Bacteriology) jU^l b ^ 

: <jVl Olp ^.1 Jl jUVl b y~)si ^ J>4j- 



- m - 


oUVi o I \j iJi — \ 

, 5 y>^\ <^y^a 

LU J t li { j>\ y*>U ^Lyll bySyJb O T*iyv« s^iJI <1 li -— Y 

J» J a; ^ Jbjt J>tf,b aU<J 1 ** jail JJU Jl ibcj JJ cXv 

• ^bj^il 

^pi ii ys^.)i a^b^vi ^p — r 

O b s X«l I ^yiAj y*rf ^ l^-w* Ifpa b ^P .y 4 ^j I c^bl^b 

. ixl'l 

^Ip <J! y>~')l • b yv^vii ^ CuUll L_*»J1 y ^jU)l OIS’" lij 

Oljt jJ.ijy OlLjjy y 4 iJljp y 4..1b*T U 

Oly bui j ( y4^*l j j y-* jillj ^ ^j*Jl£jl £^b*l ) o-U^ ^^1*1 j 0 yi j 

* ft ft 

( r O^by 4 yjj j' T <y O^bJ 4 CmV j' ^ V ‘ 'Jr-*bu» ) 

( ^cl^Jl *-l-bl l^j *}aJdj yl(J j*Vl *ii>«l)l 4A.* b jC^vJb t* j)i* 0 j£vj ^’liw *U j 

<— Wtjj 4 jl*D tv* y* l ) y j {£-i>y I <jjljJ US' 4 aj ^ ib Jj /<■ 

j-Ua* & j£jj 4 OUVl ii»yj y u* ob-A’I 

-Ui 4 JUb’Vl U r Dbuj^ iil> j 4 jbJYl / iJb^l 3 yJl (j j4iJi 

J if 4 Duyi J1 f l^J J1 iUl ijiH y by£jl JMs 

JU1 ^ <;ii uJI' ji> ^ Jii ji ‘ «U#i v'P 1 j J-" ^ s' 

XJ y~lt y\ j* 1 jjlp ( jff-T jUij (J] i j j j^LpJJ jl i >L^p 

. *U ^i)l b jl^a. * .,^ j-lllj L^^jiuJl j 

ij0\ 4 ; - U -J. I b_/u^Jl ijA yi£>J <**> y^ > ^jODI <jl5* li j 

mm * 

J*j j 4 Olj jjlil JUxu-Vl *U^U DUJVl 

iL*.«X J, I oJf- ^)l ii^JaJl — jw*»b <~~i — o jL«Jli ^Jbdl 4 jL 

^ijr* e< \^;V ^ Ub l*| lilli ^JJ 4 OU'Vl ^J5<J 

, <Jb a *iy** ®V\;V 5jl y- **rj$ *-Up jT a Ji 
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a a 

^i^JI j c 0L**£* / ti ( Busa ) I j^j ( <.£^b j)i 0^ ) O^UI Jt. 
AJilSj a»IF 4>*Sj j\s^\ dj&jj c OUUl j <jl jj^Jl ,J ( Kefir ) 
ifJL5^All jAw>- t^jNl — ' * ,/** • j^* J « s-^*. Ox OjUsJL c?^ — 

i4is^ ^ LS - ! J?^b iXf i (JtxV' ^ iJlill g&j 

O^L-dl j (Kumiss) Lr **j£l\ j . jplil Jjp- ja if- j~i&* 
out out y - o jj* ijiai j 5 jc£j OX — Aiii^j <uL,aj <> J jJl 
* # tr«r* £)j»t U*^ • J^’ 

cH^i t 0^1 O'* lS O — 4-' ./ — *a^ J (Propionibacterium) 

• • a 

j (1 ) jj j£i\ JL «•£*! (JU dL^HII 3 jC^JI »*ia 

0^»^£]l -i ... :< w?rt ;JU c dJUU-lj (Propionic acid) 

L)UA*l^~i A«lp tJ~ C O* £0^ SjrvUll ^jJ ^f- 

. aJ ;>JlI <$&Ji 


(Industrial Bacteriology) 


l» jc£Jl 


c aj: ijdl aaJo)I ottl5\)i y> U jo£.ll 

AJf jiVl «jAi]i jJiS. *Jj . Aj Ol _ <r vUI *l/j Li^UiUj 

• a a a » 

(Fermentation) O L UwT c AjpL*sJI o* J b 

AJT i j-U)l j . AoUaiTb/i OULjJl y* U _/P j (Retting) O^ladl j 

iljj* t^j S4JUII il ^i>i j*Jk J jjf ^JaiJ C$1 t U^U-I 0 J& 01 U] Aj jC^Jl 

a a 

il y* O'Xak* il yt (jij^ UU jl . A-jt-^ J a1?L>o l|l* 

bjcCl) U^U'VI i/^y 1 V* (j 11 ^ 0 ‘J . bl* J^t 

j«L-i tjoUtf t5j)l t (Lactic acid) di-^bUI y**>- 

y^j ll (Lactobacillus) ^Jej- ^IjJl OlCjjl 

c Apli^ ujlU'cII ^ <— «»^ji3l apIiu^ c»atcil 

c... «■> -» " iiU^I y*+*“ J V ^Jp y 

: <JV! aaUI 
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I ii l <Aj ii ii Y 4 — 

( di-SN u a*>- ) ( j/y*r) 

aJ^^IS** c <UpL^aJl (j^ jaJS"* <J ■ <> . > • j 

— iiLf“Vl OU*XUj Ol jt jJ}^^ — it jisM A^AtVl <*aa\>- Sib ji 

OU-L>dJt ^|>-l j* iji***, ti if . ii Olj jbJl ^4 

Jj4 {.$ ttti J i J ««jJ> I J AV 9 ! 

. iJ'V-L^a'I Ol 

oiU ; jdU ^ ) dU^I u^**" tl 

c J (Jj ( jt a^I jill ^w*p J Sij^jll Jt* ) 

it!**^ (Jjty aJujJI j . dU^ (Ji jJbJI J -uS^lI aJUJI j 
i~J (ii ^ >'t if j-5 J-U7 ^ < (Yeast) 3 jwU 5 Jai 

j5*& *$y$j 5 ^vj t*j\ jC i^L* 
c (Acetobacter) JS'^yxJ'i I ^ £j y\ aJL_1]I aJUjJIi ^ yu j 

: CrcbUl ObUJil Ji/j 

^jJi) 

•*i 1 , J i + ,1 4) T « ,1 „4j ,iJ - 1 

(tjril (iJ'y* ^ (jj^j^r) 

c>jf . I jf_j<l) 

! ¥ Jb + 4. I i *3 „JU t) 4- -U I 4j ¥ li — Y 

y- - r * - « - y 

(dU>* (j^>-) (Jlj* <j~&) (Jrii ) 

(( l» ^SwVl )) . o jc£d -AX * j-UJ! 

(D-sorbitol) J j^jj jJI »J — *-Tl j (Acetobacter snboxidans) 

£_ (>*l — V apI — j (I^-sorbose) jUj jjj J| 
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ul^ii ouui J ulh Jfc-i U 

(Leuconostoc (i i5 C+* y » a a j4» ;J 

(Dextran) <1)1 <J> ^*7 a-U** ol* <J mesenteroides) 

— t«JU aLI^ 4w — £yUl jl vJI j < <■ ^taii jj-* 

, ^-l!l .JaJ OU/ <J ^u)I UjMJ 


aJUJJI (JiU^I (j'iiiJ J L^cOl Ajr^iVl Olilkll 

• • «• 

jj^btJl l^^4fu <upu * JU <_>U^I a -1 a 0 y& <1~>- ; Ol*UJ 

t Ol# !>LU^ LjJLUi j l^-abl ^Jp *t jc £ Jl Ole jJ^fl Jwc* 4 ^jc^Jl ioU 
AjLaJI a-U -be j < Ll; *VU<3 4)I [fjmj ^jp i-JUVl J a.lT t* D-b j 
jM _^l ( j*a/e ^ IT < iJl^JI OU- j«a 11 apIw» J jlSlc L-A'Vl j* 
ijUj <L)L dJJ-i i /bJl Jl jj I *iy~'j aJLI>m J jj-b Ij Jl 
LjC^Ji ^ jii i l^ali^- ap < l)j.i J »3j j& C-^-j JiiJI J Jl 

J* \r ^ J* c 

Ol ^icJl ^yi (£ ji-\ a LJ L* \±jdsJi\ lj- O J^Ci tiDi -be JijjVl A" 

jl>«— —ll wt ^p JlsJtj < £^JI “1^ ^p Uf c j yyi> a -I p 

. itU-i (_pl ^JIj>i«.)Ij 


: (Soil Bacteriology) 


4j3l U>& f 


(Agricultural a^I j jll LjO^Jl ^|p ^•b.ijJJuS’* ^<J! l-i — ft j*jj 

<y *i {/*? ijtJI - U jc£> jUi!l tS^ A i-»lj*b Bacteriology ) 

<-t4^> If 4 «->l;Lll ^Jf _j i jJl Aj y/t4~ vlJIS AJ^P j 4 Jallill d J?- j 
« • 

Uil^J CJlS"t ^1^4 ^ Ul ^11 oliUtj -bjc^ll ^ y 

Aj jC^Sa |JI ^ a— -I jZj — (Parasitic) <XUaJ jl (Symbiotic) 

m 

. 1^>*!)1p ) Ifltjlil aL^ i^Jp OllUJl <. .>.^7 ^1 

4 ii^pl obj J 4*^Vl ^» V-JU- J^S**I ^Jp tjji jJj 
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J o! aJUJI \jLoJI qa aJ S illl t (Humus) Jl»^l 

^y> l^A4 jj L»j Aj jiJl l» jt£) f' I y\ JaUtiU yS 

oUygjl 4 OL 4AJ2 j > -t CjUJIS” 

^ jU> j iyl^A AlJ 4 Aj jjj A-A^jilj <vL yjill 

i^JI Jl>! Ji/ Jp *>&l oU/Vl 4 *\ll -kte^Vl 

■ » 

OLS" ^ll J _^>C> » OtlluJl aJo*-! JJ lywtf UaX^I ( j^JC ^1 til AiJ.1 

— A*j Li**^yl)l j AJkjy\^}l_j AJUP*_j j A«i 

. li'yUi^lj L^alya^l aJI J| CjUUJI ^jiair«> AJa.^-.i .>! j» 

OttUI ij&?j j^Jlj UjjJ A; j3l Ijj^j (3b!*> ti 

aJ.4^ ^ja lS” — u^j • JJ^ • \* >4^‘** J iSi** 
<y tl^' J 1 * 4 L .^— ^ <>~. ^ tH" (Proteolysis) jy 

4 ‘—• , b> jlwil ^^okj ■A' 4 (LJjUsHj 4 ^JL#<»Ulj 

» « 

(^| aj^JL J5I A*ilj^-lj aJUI LliJI c3 3jj*p*^il oLaJj jJl 

a U*y v' (Jil 0j4liJI aA/- JM^NI AjU- eJUJ >r . a-L«1 

♦ 

^yalA^I 54 S\ J1 t£* j> J 4 cSj^-Vl AiJoll ObJ^]l j Ijj&Jl 
4 *j (jtl j plij jil£> til apjL-JI 5 ^la^-l fjA Aa^bJl aju»VI 

\jj£> yu bj 4 j lo fj (_^| jjliJl bf*i ^pl 5 j^jJI i-b^ Sj-UUlt 

. Ol yi$\ Ij joIxj CjQ\ jj AJ^lJl OUj jAJI y£- jT C^>) jUil 

J^r j Jell C-^x V OLi^ A; ^Jl L57 J j&t OUl^Jst ^jliaj (J jJs-AJ l S' 

cii*- 4 Ajj^ i«ui!l oLUjJI jj** 5 CjLUj jjft j«x«J ^Jl 

aJLUJI a ~&rj jil ij* Ul y£- S.jIj j ^Jp Ol^b jJ 

^yt (jl j( ^0 — 'JA u \$" — libjk J , ijLJi { j0\*a£a*^ 

^yXti OUJl$^ ja (Non-symbiotic) jt }t> \ (jtffj/lll iuill 

* 

f^.j^jte' (Azotobacter) JS'itjijjW Ji* — i* j!i\ <J * 

jlp JM—iik-l 4 (Clostridium pastetirianum) 4 ^ L j C .. . **V» 
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Aiyij 4 ^>1 J t ^jJ-1 

4 \^>^a>- ja 4ijij Ajj^JI J VV /*ljy < V~T J > j* (Ji 
ijii^” bj& o^jJ^ a^ii Lj^ji ji^ui i*i 

^■Vi jpj OlJLJl ^j/ikAj jj 4>* ^ — A*iill <! jLi* (_g I -— «Uil£i» ( jix»C 

• f (j* jl jWl I 4 a Ali*t . o jti\ <Udi!i ^1 ^1 

(J 4p-fa 4 C^ *ij4^-l Ol jr*~*i\ b JisJl ^Jp-4^ 
_^l&Jj 4 S yiJ*!l b^b- < Jp-ta (J) ^4tfS Ol ^vamJI ^jAj 4 l^J>-U; ^l&Jlj 
Vr jU-l a> jC^JI 4i*)l Km**a 4 l^*b»*4jl o^bj ^|p l^j 

(£4)1 _yJl 4 — »* LjjJl Aj4jja)I 5 _^c^JI j_5 y*^ j ( ^ i ) jj4^-l 

A.i*>* j j4)l .aljlb ^A *4£ ^A; 4 lj-l^*Ul>-l Afc« ^Jil&J 

La>I iiliA i j*JI <ty^>- !jA •Xl'jj jjjl Aa»UI b^Jl {J} A#b^Vbj 

A-U* j J^jl OUT" ^il Ja U! y£- A) jtJl 4jytaf~ SjU* b 

« jvii) A**£* bJl b^J^Jl jJ b^^Jl #4 a . (JUJI A^-U»)i 

AjjJb ^)l Oljl jui I <JI_/>4 l^Ila**»l^ ^Ij v!j4>cJI J}«^< (_pl 

. «4 ; »-lS^t jl (,/>»*■ J^ijl jU 1 (J| 

Ij- j4l Ciw^* 1 *1*^ 0 jlvii b^^sJl A)^b y*t i\£ j 

:^J , 4 ^.J>)ij^l jt JI^IJl>VloU^ r U'lJpo:j;Vl 

S— ^ ( ti' jV ) Cj jw (Jl o I _J-iJI t) b — \ 

: ibUll 

i y,4j "^” yt V“^i *~~ *~ — " ~ • " * y4j ~^" ^1 

a)^UI l «»-««>■ ( {Jl ^ JIJa^I ) j^Lii (Ji 1 ' jlJI J _Jj£ L _ Y 

I y 4 j V *^~ y4 Jji) A — - y 4) £ ■f’ yl^4; 

{J^liwl ) #4-^»^ jl JU- jyj (Jl £j\ jijJI J b J&> — r 

* 

I'jml&JltjUui D^jbJl (J^bso^l b j&i All£»l ^y»j 
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B 'jj — Jui — r 4 * J (Thiobaciilus denitriflcans) 

. (Micrococcus denitriflcans) 

oljl jLjJJ jr Jl j&*\ ijpfrj j^JI (3"!>llauVl aJ^ ^ i] 4 (jl _/uJl 

(Nitrous jj vU*«5^1 ( Jl> owL^lS^t 4>-l jt iSj\* Cj^TJ jV til 
aX^ Ul 4 «uL**ilS^i j jl 4 oxide) 

i ^ 1^*p ^ ^ c l*U o ^wJI aX^ 4a*£ 

^1 j-~>\ A*Lj*i ^yj i jiliJ jt ol JLiil 

*\J 4Jb (^} y \L~>- c ajUJJ SjUtf* 4*> L j^JI L/**i V 

4 Aj yll Ajj^aJ- Jja ifjJi — l^Jp j y ^1 CjIjI yjl 

i y«il (J^ai^l lj 4#ci ^JljLJl (Jl aJ^ - ^ 

aJs^oI y C>U j/J jl jiliJ S j y/5 (J Jp UJJ AJL>« j jLJl £jl jlll ^y Aj ja)Ij 

. • jLji ji ojUi l J£{j aj4*Ji aji^ js- Lj^ji 

o j^~Jl A*!^ k— (Jlj^-I j j jLjJ 1 (j^UajI XX^f" j 

^Jp 4pL«j bfj 4 Aj yiil aJI ja!!)UI i»jj ^laJl C-^ LtLij _/5"t \* , t“J^' (-5 
l^J 4 Ajj-Jl) *^lj Aj yXlfiS il^jll.yi 3 jiS Cj\S" 
yil A* <Jp (J y£ ^ J AJ 5 -Ur Aj j3l J A& yJ,> ASj*j4j jlJi-tJoV 
J 5 jX»- A>-j4j Oliso-J U^l j C Ol jLJl j ijyAAiW S.iU.1 JA A ia*- 
,J A?-ili SjU>- jL^ai c *\ilj Ajulilj aj^jJI iljiL AyJl aj^II 
• a^pI j jll Aj^pl Aty/UA- ^jA jJJLaj (_$4Jl y^l t OllUJJ iuUi OlJl yJl 

OIjLJ! (— b j^j — *-1 jAI jj tT" — tsojt Aj Jill <J 

Ajlvai I A^****!^! ^[j^^ 4. L« 4 I ^jA I li 1. )»J J 

A-jIp il-lujl ^Jp l* Aj aIsS^ 

Aa4 jj T>^lyl 4 -.W t ,OjljLiJl Jjj 3 L>Wt 4 )I am | iI 1 

. A*ft*P jA CjI jj jl 
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L Jl uuLfij 

Uj^vai L« J,« «U**Vl ^ b!>U~l uu'lt (1) bJsJl oulyg.) (_j 
otflU jl ^U J- £»l J ij t^Ai-P* b JsJI I jd£" 0| J ; U>\£ilj 
j^LU ^4J t IJp jXJ Jl UI&-I Jp t Jl 
^ JUp Ji (J^l ^>- A*J Jl t*/ J bJ\Jl £jJ tJj^/Vl aJMJ ^U«J 

AllJaJl jUvS^* (lp) C jl*4^l (jaaJvA** ( I ) ^P 4^*Ju Jt\ «-jIp 

( A ) ; aSJ-I aJL J ( i ) ; aJJ-1 Jw ( sf- ) c «1) ^j$\JI_* 

oj4*pl cJaJLy g ^ . a*4p jl < _^**JI ( J ) 4 

* m 

Jp aa~I]I ^Ui^ r ! b Jw-Jl lLv*U \\Vt ^Ip (Bergey) 

: a /^ 1 

(Phototrophic Bacteria) aJIJJI aJ*JI aJ ^*p b jCjl — \ 

(Gliding Bacteria) aa! j*il b jx Jl — Y 

(Sheathed Bacteria) aj J-UI b JSCJI — Y' 

UJljjJl OljJj a/ 1 Jl b^i^)l — l 
(Budding and/or Appcndaged Bacteria) 

(Spirochaetes) U Jl b j&Jl — o 

(Spiral and Curved Bacteria) aJj J-l b Jj! — *1 

j?- A*„pJ aJUI aJI Jl Aj Jj&J Ajj-PjJI b _^^J1 — Y 
(Gram-Negative Aerobic Rods and cocci) 

^1 j>> 4ju.pl aJUI bjLxs-l aJI j*MJ! aj^vsjJI b j^JI — A 
(Gram-Negayive Facultively Anaerobic Rods) 

^1 jS>- A*~pl aJUI aJI b j&JI — ^ 

(Gram-Negative Anaerobic Bacteria) 

^1 Jt* A w .<« pl aJUI AjJ^^j^PaIIj Aij j^ll b — - Y * 

(Gram Negative Cocci and Coccobacilli) 

^1 a « .«p. I aJUI aJI yht>Ul ajj^^II bji^Jl — \ \ 

(Gram-Negative Anaerobic Cocci) 
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A**-aJ iJ'UH Ai4<dl aJL*^ li Jl — ) Y 
(Gram-Negative chemoautotrophic Bacteria) 

(Methane-producing Bacteria) Jl!Ld! b y «!>Jl — \T 

(Gram-Positive Cocci) Aiwa.! a-^-jJ. 1 h bj^.Jl — \i 

■ hij^J h j-An ! by- £jl- 
(Endospore-Forming Rods and Cocci) 

j>- Aiwi! A^wjil f iC4c- A;^.*a*!l li — ) *\ 
Gram-Positive Asporogenous Rod-shaped Bacteria) 

A^cUiJl oL^Wl— W 

(Actinomycet's and Relat'd Organisms) 

(Rickettsias) O LJ&I — \ A 

(Mycoplasmas) VjI« ^ 


( wjU- 1 jl 


) ( 4 .JVI « 4 a *i 


J* J 


jUL WJ-U*W*- 


: ()) 4JU)I iOfcll U y* bjKJl 


AdjjU- jl <Lwai ji Ajj ^ i j>? A.! 1.- l,j3U «4* 

j i» UL>*I Ub!>i?>- tl) i *— >14*1 djljj l^pl yl 

Cw**s- j j ^o>-Vi j c£/* c-aIs^j 

OU-lxi 4>« b^i-l J tj . lj- 5.5^» ji>! aJlJ j j!5\]l <ui £U*Vl 0 S 

OllJi ja *jJ£ j4 t- J V] aJ i j^j y L ^^-Jl ja — i!l I 4 a j . aj 

AjJI jA^lJt aJLa*]I OUjall : AUx-<a.)l iJ j\\ ^jAa£ l aJILI 

. Cd4*L _/^JL awJI ijU-l £wllJl (Jj i ( I _/v* Y® ) Cd _/>»Jl 
i Jl ^Jill IJU a%<U 1I byi^JI y* j£ ^ 

^y* “>i — £ (Cbloroflexus) ^£Sa jj j — £ ^ — iJ 

a~£j j 4 Cd 54c- (^1 J^u . «-l j! aJUu aj 

(Halococcus) £ y\p> Li>* Itl ; a* j jll vJUiaJl 

iJUJl A?>yil Ob « l — ; il ,J (Halobacterium) y ^ U j 
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<^4 jj. ^ ^ jbj^ 

ZJ jji]\ i#l)a)l { jfi\*fiCj‘\ ^.W-J (Bacteriorhodop^in) b 

Jbti J <Jj«aj}l L^\ oli (ATP) OLc-^il y Jv*jiO^I SiL< j 
, aj-l b!>b»~l Jp-ta 04^ Jl Ot>U-bcJI »-UJI iJliall 

: (Y) tfjUl bj&Jl 

^•Jbj ( ^1 <«w»i iJbJl ^1 j'Nl J* I jdT" ii»! jlil b JSvJI ^vi t 

l3 ^»o‘ ^31 bj&JI If-J* iiljUb «4 a 

r UJ! ^jktJ JJI *1 >^l bjXJl ^ Ub>- liu 01 dili t j^b 
dili 1^1 _j I JVj^b f*aj' ^ li jXj ijy* a)! «.LJl <uLw 

^v*l/ O J yj.1 ^A IdA J C 4*jl4<l <j4<oJI *m) b Zf- yy£ 

iiljUl b j£s — Jl £ j^Zjj . (Chloroflexus) jjjif ) 

ObJl^ i (Myxobacteria) i~&\£\ bj&Jl i* j<*r 
if- j*^\ t jfi jl j\ tcZ j . *9rJ iJplit ioU j Cj\ j+jC.~a j j£j 

4 Olji OU- J Mj J^l J <3 4 jl UJ ; ^41^* 

i) ^b <ijj*il aJ#UM p jC^JI iil>- J 1$"” 
J SiU b e4A { J^j ( \®Y j£i ) (Chondromyces crocatus) 
\y£s jl ( JjA^I b^o£*j J>UI Ol4»-| ^ jxv .» ) OU J 5] jjfij i i» JJl 

• jA L **3' J J 

: ( # ) ok/jj^Jl 

* : kuJ jjil 4jJ JJI i*4Wi il> Jail UbM)t _}wJ »4A il yl 

lf£-l^»l ip i ^J4 a) t ^l^>* 4p*yal iJU^ J t <0 t»*l4AL ^^*4 t)l 

< Jak : > |f»b 1 o-L_il jt J^iaJl j hJI j*V » ^>- iiA*^ 

c3 j j*ll Uj! 4>-^ uwj . ( jUiVl lyj U ) Ob jUill jl Obj^ Jl 

• • 

( ^dp — i ) (Treponema pallidum) « ^4 — Jb ^ ^>y ) ^"b 
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(Borrelia) U jy ^ : (Syphilis) l£ j* j- 1 ' y y 

y Ip - y (Leptaspira) I (Rfc lapring fever) 4*iaicl' 

. ( Jaundice) jlii ^Jl 

: (V) y ikyd 4 JUJI I b j&Jl 

4.ol~2X5V' A.^'Vl Ob l; jS sJl <j4 b-lP ip yj±\ 9-U ^ 

iiij iaj — i-l >*-•*' Cub isXW (Rhizobium) y**r 

(Acetic acid dJLU-1 b^3vjj t o jiil OlJl — pi a- 4 <uUl5l< 

btAA-l y d J& c 1 ^' Ivsbl ^ j ; J^l £_ ^pl Bacteria) 

4*XjJ .>1 ^4 ^4 ij J i t^Jftbo 4J>*P W-.4 

4p-j*aM a4 — a _» i O'-LaJj (Polysaccharides) j£v-J Ol-U-lPj 

<> j^4 ; <JU-L Ja^X iJslii 4JLi> ' U y>- y jy LMa- Uijl 

ip yj*\ aJi — A y^' o A J • (Capsule) ISp jU 

-Up (holdfasts) U> j . 4*1*11 b^U-l ji> (Caolobacter) yjTL^JjIS" 

. l^i ji 4-x>«xll 4iJaJl fj IjIaU l^iUpl Jp\y 

0 

(A) y 4 U 4 I aJUJI b jLs?M <UI jA^II «b j*aaJl b jsSsJl 

(Enteric Bacteria) « *-U«Vl b j£j » b «-U ^Jp jlkj 

« 

Sjj^j (Escherichia coli) » (pi*' yj 

(Salmonella) 1 t)ui jiL-» or Jcj • ■ Wbi l r 4j t l)L5$U v-aAI SLsJl J 
(Shigella) l J c i _ppl ^ ^ull 

(Erwina) « UjjjI j j ; 4;>£_J bjUaJjiJ! ^ ^ c..u.> <_^aJl 
(( Ua*-^_ )) ■ ATljill y U JPJ (J y*> '- r f-e c^4l' 

. J^pUJI y> y (jj}\ (Yorsinia) 

0 Y) {\yr iiwsj 4JUI HUS' b jXil 

J o'OiJl ilpl ijjl jb^l 0 4P y*y eUA 
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l y lT 4 *\ — Ll J i j]\ (J <*r * lj J 4 

j*<2*]l j l£ 0°. b^>U-l V"* <-Ab^j 4 a jU-l ^jbJl 

j l^aaj ijj '• 0 *^ J -^1 j#*tj 4 Lijjbi-I J 

fUt i*J 4Uj (Ufi jCi) i j\* J^loiJ *t£Jjl ii*uus»l 

Stb^'V I ^JpUJ C- ^»- «_a 1 x^- ip a-0 L_^^j 

, J C A^lisStli 

r -v * — y'^ ■< — y”^ ® bj<£j 

j i <*-£ 4 — ^,1 y 4 — *^* j' 4-/ jl t C j j^Jl 1 j j3\j 

+ + + # 4 — ++ ^ < + + + ^ * — ++^4jJjU bj&i 

* Y ^. * — Y^i O^JJ*-^' b^Sv 

( ^ fl) 4*l?-ta ^Ji 4»tid! ijj j£ll b j&Jl 


t>/ C jS? * ° 


^jj lijj . 4i yi\ (_J jLiXj*yi AAr»l J AP o4A 

<Jj /;!( Oli (Clostridium) ft 8 5 ,/^j i£ ^iJX 

*-\j y** ® jl ^j^jC lT t Lj^vaJI ^ j& j£ 4 a ,» * /2 1 

• » • • 

5 y*£> ^ bjj 4 <J j^b 15"" 4_> j/l ^p t-^jl 

ij4pVl c-JUJ i — Xf~ *-L — Jl (Clostridium botulinum) (( » 

_/ ij* ^ 4>«2i«« 4 aJUII Silll (_s jJI^iJj y*~^ ^Jj ilij^^l 4-i*Tj jJI 

a 

•4jJ ytj yi\ ^^«uJL jlfl>- (jl Jii-I (j* J ^ il Jj *it ^ J* »J t 

^p lli/aj l OLL^ < *.— 1 ^^bb-i j}\ (J il $"" jl £**A/I 4* 

t^~ } 4 j^rb ^bj ^ ; il i>*j4! it ajApSJ 

— i>4^o»«lLl ^iUaLl 0^* ^jb- — J jliil ;J i$ J& ^1 c-JbcJl OL If' 

ijl *li J»P Jy* bf 4 T-U>* j jJL^t 

— -uUll Si 111 Jp-I^ i->- ^ ja-JJ Sj yiil # |C4j j+* jK" M 5 J^X b^ 

. ^iUoit ^j^-b t-JbcJ! (4 OjJ^ \£ tu 



( ^ V) iUUill ob Ja& 

» y.P j a~1> U> ; ^1 y **ya) *y y 

a5vUA.«j ap yC~* U> y>- Aj (Sn,« ^wJslJ j l;"5U-l yjj j Ob ^kj*Jl 

O.l^j jjj t 4v* yu-** y-l?- jj y^A-l; -l> yJ^j i t£ jk*Ji J 

w>l ykl ;J ( aJ^- 1^ j?- UL>-I ) ^jl yA-l j jfic J j c JpLJI J,i' S4 pL> 

k /**» )) ( _ r -jk>- Ajp-UiJl ob Jaj}\ y^y^ ‘ A> jc^ 

t iy3l <j jbi,l»‘*yi ^Ij y>j i ( J^vi ) (Streptomyces) 
u — t^y j+* y**r y*i5 ; ^ »><!! *^\J\ i Jy yj J* 

, 4. ^A-l I J UA . J 4/*lAl jJ lyal I j>-l 

(W) OUi&l J\ 

b^Lp-j iUki* c a I y 4A.-yaJ A.JU i Syu^u Ajj-^aP 

’ « 

lj3a-iJb ^u'l a-s>- yp aJUp Js»UjI ^Jp ^Pyj 

c^ 1 lSvjy*l J C-.W iJ^J ' ^f~ iS J>\ b^U- ijf- (^bx 4wi/Vl 
(Rocky Mountain Spotted Fever) «a L ii Jl^^u a» j yl\ 

{Scrub Fever) ^* v Ji* jUJ^U (j j>-\ l*il L-^l U 

=jil Ol j£>£ ; OlJUJl SyLaP ^aiC ^Jl ol y^A*l (J T*AjI -W^ y > j 
<3 ^^£*1 4i j c UAjI OlJUl! i$ \*iyj 0H>w»k y y bf c (Aphids) 
(Dodder) a J yU-l j b»U OL-l£j J\ aJj jJIT J jp \^Y « ^Ip J 
\S*jyk I c-JjcH ( j/? y» 4xij — <Uk*ll Ajyfc jJl OUUJl — 
£*r yj t ^iy-^ j UA«Ip (Pierce’s disease) d yy — j y> y i 
Sy'j \AA* ^1 p tt y yw () A A^J ^a 

byt^J) tiJl^ J>-l ^Ja^kS 1 j i I A>»—iVl b j^j 

^yA jil UA t_-^»il yp *l»J . A-i‘ ^jly* J Ij^pl jJ 

^ik jT" «Js-S^n \5YY ^Ip Jj ‘ flp aJ' 1' \i*j ^vi>-U)l 

**»Li ji yj U* Jyj — Jyy^lVl y^b L^~* — 

• yj°. u* y cr^ ^ v 1 -^ 1 s-^ 



( H ) 0\aj%£\\ 

i( U yt jJ j /JU! m i) t vijl j^J.1 ^*Jj 

t (PPLO) y o:>Ip LJI jL^j j c (Pleuropneumonia-Like Organisms) 

1 y. I. Uw) i ^jA 4- ^y J 4 ■ ■ * * 1^*hP _y ^ ddl^J 

<j (PJeuropne umonia) 8 aJ jJIj <— 4^-1 Oli s aJ JliL 4** <j? J* 

t-JUL^I jjj . <c Jj c^ 4-1 41 <J i— 4 jL| »L 

(Nocard & Roux) ) j j Sj&y {*4 U^~ ^ A^ A ^ Ip <i} <_/* jll U — ft 

*l£*Jl ^J*L» ^ iji > jil l4i A*A*Jkl OWl£)l ^Jp J j^aX - 1 (J 

4>*jj t JUa^t jl *L*4 i A^b- C-jL* aJJ& dJJjj Aj AjI*4* 

y*0 j j Iaj£ v aavAj j^aSj aJj^aII oi 0 Li»M$\! t i » d I 

aJoium) l^«L>b>-l aJUj I jiii j c lfplW>l aUj LAi^wiS $Juoj I^«Uj>-I 

aoUJI L jj j* i)js J j^ ^Jl aj jC^Jl oUxi jii J!>b- ^y jj ^11 

j. jjj^ J*- 5 j4a!I oUjjiiJi lljUJ tjp e jaj 

• ■ 

aJ^* 1I £jl jil J 4a * jj Ja^Jj c aJUj AjW? a 4a 4aj j ( Aj ^ u^Jl 

c DU j joi!l OLu>- l^b^t iKyi (J ^d/J OUx*>- Sjj^tf (J 
^ t-A^ l^l V] c il) j \ o* — \Y® y* b UjUal! ^jl jo ij 
aJU- <Lp jy <j ^Jl^sJlj ji’l ^Jp l^-jjj j A*4Jid-l Ol»<»j juiJl 

ji^l V ^Jl OUfj^ueJl ^ ^Jp tiJJij t ^ 

dJixj A<U»^I aJLU ky- ^p Ajji* aJI4p CoL* ^Jp Vj jJl^cJlj 

. OUj joiJl 



jaII **9*$ 

f>*>- Jljs** ^ < c^aSC* t) j ^$L« • , \ JP Ji i| i b Vl 

4 *- JJ *b/j . (E. coll) (( ij')} )) aJ*- J l» 4jjU aJ >• 

(^1 (£j!^ t <tU-i i oUfl^JI 9 *aJ> ^ ^U~ jl*-l*i* 

jjA^i j i aJ>- ti jil (1 (1) j) <u$"* 

JaIJoJI ol j^~ fj'.J 0 o* U>lio) cJlJ L?i ^«l t - 1^- * 

j — pi «J«i^j . (Grafting) £*Jd1 JJj ^ — L» ^ jl (Grasshoppers) 
ilyail ci 4 il£*)l jl <r i^V! tjv L* 

. ( \ot j£i ) 

(0*i J^) 



^i <j* ^ ^jji ^i iU yh>ji u^uSi j v jsyi 

( Cr^-' J*J* ) U*Jl 

fj* lijp ^ 449 i ^ll*» ^^P 4Pj^* Ol»J^li_j£j«l jl j4«J_J 

U>J 01 JLillj J4J i 4>ai &Ji dljll jaj (ijUM oL. 

aJ| cjlvij (JI-Ap J 1,»J ^P U j\£[ J i £j\i\jJ-\ JA 

. fSjA *\jA 'jOMj ^ull J^aJ 

liU» J l ilyoll OlTlJl jl JUfi I jA ^*1 4jLJ ( J>\ jk illiP J 
(Virus Yellows) « ./ill Ol jl )) ^»l «jp! <4 .a ^jp jii»T 
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ObJ} tlj-b- -Uj . JL * jjj { jfi\ jA t l^T \]a>- *4&u 01S" aJ^/ ilJJj j 
. OUj^j^LlI U*J AjjI jup'i I i y>\ JA j£\ ot 

4 • 

C-oJ c OLLflj^AjXww* 015” 3 iS j 

* • 4 

OUa^i-l j (J j£]\ ( y>\ ja\ ij&v 1(31*1 ijAj Ol»j!>bj£j.l lf*U*» jt (1) *^| 

4 

A » jAA < JjbU t-^xJll ^Jp <3 ydl Jij . J 

. <b (JliJl ^^U)l 


(( )) (jJl?- OVM** ,jA ^iSs't Jjfi lij-b- ( J*a\ JSj 

(J SU-I aJLUs bo jf^j Ov 4 OUJ cl l «i>4>-b \\**f sjH l^*>! j£j 

m 

AObJt aJsI^I <u£pVI ^Jp <UJaX« 04>-j Li” 4 t£jb^i sL* j Aj _pl 
vlJ Jpj . <+i> j* OVl>- ^ Ipju icu bf UjUaHj i aJ yj 4 0l ^J-lj OLJ^U 


^b <-* j*j" £ji L|Zxj 4 l»b <y* aj^aSa £l ji\ SJp djLJVl 'jA 
U^*JIa*£j U _/• e-w (Mycoplasma Pneumoniae) 8 ^ yjj Uj}b^L«B 

Ajilil 'jA aL^ZAj jj* 4 (^JUl £jill Ul 4 ( Aj ^II ub) 

.(Mycoplasma mycoIdes^-b^L* L* jVjj£^^bUb<Jjj ydij^'Upl jjj 


C-Jj (J <Ai> J 01^ A?T ^*)Vl ULf OUj^bj^Lll Ay W*J <j 

j* « b»j^bj5s*» o Zj£" i^*3 c oU^UaII i^} Uj£l olijVl ^jA 

lj-1 — OLalj^Jt ,jA 4jjl A^bJu — 4*U Iji <jw P t i Aj^ImII Uj>Ul B 

44 4 * 

^ <J*ix£ l^t wUj t Ob jlaiJi (Ji l^ b^Ljl m tj-J» 1—J j>\ 

4 

<uU>l *y vl«>- c 3-UJJ ivl*i jlj^« i y?j (Jj U jlfci! (J oLa-i-l 


*^II Aiji u fJ i ( jCtffl Jjl* ) jSj *U» VI 

c)i£wA^I S^4 a1* aJU-U j** ^j<*j t iLiJl (_‘a <s * ' 

CjIS aJLa 4-I i jC^JI a i-U ( j^5Cp Jp c (Pleomorphic) 
t iijfi’j* 51 y A~i ^xil V aJJUjj^II S^lil 0T U” 4 juJkl Cvbdl 
\yh aL^I» a*aJ J5w Jp J>.y Jj 4 aJj^LI b jiCll J otsJl y» lT 

C»t» j!>bj^J,l wb- y _j . aJJ-I _/>■ ol^vi (jiAAi (J 

lt-U JMib.Vl J \^Ju Jp ^1>V1 ^UbJ Jl aJ- 1 bM^I 



— too — 


fj> « su-i j 
. a»*%LI (£j>^} I OL»»j_^i)lj 

OU j% ^SwiJJ UaJl jll 

A-JI«Aj l^> jS”* O*?- {j* jAi I £/• aJLJ5^-I L j^JI AjbiJu 

i <L^I b^i-l y aJIp- a*JI4p OjU.* (_5 Jp Olij Si ^Jl 

( { jA jlyaJ-l ^ OL>»j ^^ i)l £* OJJ^" JaJjJ OUj>b/lli <1)1 Vj 

OU%£ jil y iUJl Jp SjJjyij J&iJjlj ^by*^-Vi iiTJ Ijl* 

\M*l ^1 p bj&Jl w Jl aJ jJI &>JUI Ci jUl <il)JU a^-U j t a^^^JI 

lf»l4j 0^3 i— b _^^Jl ^p j&- J| v_aI^- <— >U j*^Ij j 5CJ, ! otj 
• * 

jJ — p If j . (Mollicutes) (( Oil y )) ^%*l aJp jii»l If. 
iLSiP^I <l)!>Uaj O y b j£j>\ y J^vai abfVl <iJ)i ^ 

iUlpVl iL* Ait liJji ( «JjI* , ju aU^ £ Ji ^bJl 

Avpip- 4 “ , b»j^bj£*l I Om A*!>Ip J J>- JJ OlS /II ^4 J 

Cy£ <1) c (L-forms) a*» 1>UI j jLJi ^w*b O i Jl Ol 

oUj?- <>. ^ J oi^'j ‘ *V-> ^ r 1 ^' J* v* ^ 

» • ' 

Ob jS"j a> jC^JI Ob*«-* Jl>b>- y jC j <l)j j£~« >Y U jial £iy XaJ 2 
jjJaJl aJU <1) j£oj . Oli j /v*JU S yjtp J| Ujliail J^aJ LyJ S 

• 

J ^UaJI Oliiil jl ^ aj_^£JI b^U-l (£jvu lb 
b j!£vJ! y Aj^^Ul J >J1 oJU <-aL^J . <Ct>U _/P 4JU <jj ^ ycJI jl 

.■ . m 

. Jl ^ JU JikJI Jp S jili j *\ J Ol» j!>b/Lll 

« w 

OUlJL y bj^Jlj OUj^bjSCll 4 — ju j 

m 

4 — jJ OUjlAjj^il OJlT ISjj . (Non-chlorophyllons Procaryotes) 
^JUb fju iu**ljJl S jp«ill jU OUjjuIIj bJI^JI {/j JUaJl <ib»- 

m m m 

J b»^j'~ OtSlT <J*l£JS^b U 4>- J| T jf- y \^iu ^j 
uU^I jjl AP *yi C b j3uJlj OUj^j/LlI (jy 

4* 

O yJ b Jv^JI y As.?'?- aJj jj JJ^ cjCvau CJlT ^Jl (Rickettsiae) 



l^lii £>\** j jJd\ l < j$3 y i (Rickcttsiales) C>L«l£ulj 

^v-l \\f- l — 1..« ijp Ip- 1 ^k^A) j c >— (j ® 

. (Micro tato bio tes) « C>\j y~>jj\j j )) 

J\y tl>U y ft iJ! aJ j4»* Ai’jIa* l(ij 

iliJlj ^ ax d lj JaWJI a*a j£iJI b^yij 

. OUfciji! 

OU j vlA* Aijfi* 

f J j4** 


ijA itiili 

OUA>l 

^aaxII i 

i 

A*P 

JikJl 

j y j£>~» 

^jl^’l J&Jl 

OLJl^jl 

34* li 


c5j^l 

* ,r-, * \ 

4-^J jiJlP'ji 

( J&tJJl S4 j OP ) 

Ol ,jt J jA 

3J*U 

f^) 

( Juu 


>\°-'A 

! 

( j£ixJ! 34 j4p- ) 

<-jUj*>b t5v*» 

SAilil^ow 
34*U > 

t£^> 

(j'^Ai) 


1 

dJksJ' J ky** 

A >y Ji i y*%*y\ilA£\$ 
’ ^ 

oUwlSCjl j 

S4iU > 
• 

(jijir *1) 

■ 

0«-»,O 

- y ^ 4 

£k* 
. • • 



J j>- j^T J\ (j 3 ji£ Oli^t>-l s y?y ^4a If £*a& 

Ojjifj fjrjt iSji ich* OUjMj^il ^y*£- y 

ijA ^diCw^ fjCS’ 0 y iS j*. C*^Ai«»| 0 jfi 1 


.iJjjll jj>^~\ c-JUJallj yvi&\ l ji£' U^il* AijiNl OLfL'j 























m 

#jjli <_JUUI : Vjt 

BLUE-GREEN ALGAE, CYANOPHYCEAE OR 
CYANOBACTERIA 

4 OLil^Jl A^ljJ Lp- jJj.oj ^SvO .1 tc! 1 «U 

I oVi iw-wv? ^]i (_^j ^jC&W (^ij -j Lji'i/I oU!»u 

Uijl 4 (Cyanobacteria) I 43jjU bj&Jl— ^ 

*\ Ob'U 'jt* i (Cyanophyceae) aSj jll ^aJ-! 4 _JUx!aJl 

. 'uLo.flH tiljj (J Vl 4 *4xJ( aaJsjj ^>L£JI ^k>«) 

<Ja ajj*£ ^ 01 U] 4 (Bacteria) l Lj&Jl — Y 

‘ ( ^ V A^ i / ( c^J ) JjjJjP 

. ^jviil *UJ 1 A-LP (J JjJJaoV o j\>*)}\j 

m m 

jdfll tj* 4 (Viruses) l C»L»j j*iJl — 1“ 

m * • 

y> I b>U J>b ^ J - jlJNl - OljJ-lj oU! ^ jit J, 
Jaj jJ ZiA^gj «V»* jj il&V j ‘ . o jb>- I j*\ U l^lJl j*) 

M 

. b j^Jlj iijjll I t-JbJa'I ; OL-j jJii\ 

v— »UI IJU (j £jJ>cz**j JliJI ^*x'l ^ jjjLJI <*->UI <j uij 

. OJWI j J j^l c^ii I ja 

(Ufti j| cjujaii jjU tfjii^i jui |iwi ^«s un <j 

: iiVi 


. UJI UbJdl- Y 


. jJ-\ <l_J UJaJl — \ 
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. A» jjll j+ a^-l — r 

Uo bw? j j uJUJaJt C^jl liJLbj 

^^ojLaj A»jjll jsO^-1 C-JUJaJt ys U-J i -U*-l J 

(Wilhelm dji >j ib ,*! jj ^U- J *)/[ jb^-\ v—JUJail jp 

c-JlpJall fiwU ^1 01 Sj c vonNaegeli) 

j£l j t (Myxophyceae) « a^AI jt A-I*\sil L-JbniaJI )) j* 

. aJjjIi cJ^ 1 j* <^ ! K** 

AjjlkiJl ObU l^t Aijjil uJbJaJl j&j 

If 4 >* jj 4 5l^]l a Lb . (Schizophyta or Fission Plants) 

(Phycobilin Pigments) J (Chlorophyll a) (( I )) jj* as*JI 

^ ^2J ^Jl *Ul aJLjJ a>*Ju Oj y J* , “^'^ jlp 01 ^]al*Jj 

( ol jJl l f«AwX i t_Jb*Ja]l oL*jt A»4j JP j<u*2jJ , lj- 

• m ' • • 

aLaJIj t *LJI aaJ?jj ^lil| ^Jp IjTjJi bj3vJ! jp ^ 

(b V ^J'.y *W' fo* J’ Or* 

0)«*u“$^ jlp if^ (jiisujN lT l A*jjli yyiJ- 1 C_JU*iall 

M 

jp Sjjii j^.\ uuw oti£ oJiJir . aui oib* ™\y j^tr 

<frjjr^b aJL^II Or* kj&J) 

^ ^jlilb ‘ ^jj^* °* ‘ ® 0^ ^ Ub^- 

A*U*b J C OUj j5w* O c , * ^ O^J l* £jlju AjjuSvJI b^l^-1 

ijC& JU aJL*- lU U cW AijjU *1 J *£ I SJkkU 
• • • 

. ( 1 0 i ) sjU jo 

m 

of I^JI a-JI-Ij CaUjI^II ^yt ap y *£- 1 oJU a*«mm> 01S^ -IaJ j 

U.b- j+£\ UUiaU l^l La y> « Sjp UUWl » ^b 
^UJI Jp ljJti\ j cJUJall jo Jj^f! j*£\ Ob'Ul UJj c oljjl 
o!o^t>LJI J ^4^ L_1 Afclf ai > # *Lil 
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4 L 0 l-j jit aJ La c)t> I jP- JUljJ <1)1# di)© £*j 

^ <y v 1 J 1 >^‘ l Ji 

bj-fc^vJl (_C^t «4$ O !»XJi Ij-jytj Aj ly^^*** 

. a* j^ii-l ««JU*kJi ^y* V~U a» ^ jil 

— AAjjli j^“ 1 ( kj^vJl jt ) <— JUJaJl 

^liJl <— , l^Py (J S-Uji AjilyP] (.£ Jp“t IpUv^t — dtp 

m 

Jstb SJtuU 2,j!yd1 UJ$\ j* Jp J^Ali 

0«« JO) 



0 l »Sj^l t-J»J«J1 J JjJKJVl Js>j £U»* 

j^-U-l ol . fbijl UU- J b^J-l «^1 <4 tt y i 5 ^i Nostoc pruniforme 

. 4 yd\ jJLUl Jj - JJtt ^ > y-s? I jJtUI Of* >C. 5JU:( Jpb jsAI 

. tfjTjll ^41 ^ C *LU)I ^ 3J4I J*, jJl Ukil U 

*-U**j! ^y* <— ^j*vJ j c . ( ^d© j£i ) 

< aJLUI iuitall aJj 4 ^ j tf" (Plasmalemma) l/J'AJI 

cfj^Ul aLaJI amUAu' l3 j5\I J* AjU-IwJI <L» jt>Ul aJLpVI a 4 aj 




(Pigments) : £1^1 

I Op ^ *bJI 4jLt jj ^ yS ,^\ aJ-I OUJ^II 

l,- ji (Halobactefium) « !Ia b ^*Ij I \jj£J\ 

(Carotenoid pigments) a4a'jjI£" <ui ^ ^>-1 £lw»' *u»! J ; 

(it® jj*ib U*b jA jJJ cJl>*JaJl J .i^jll jj*ai«Jlj 

***“• (J ^>'U*'Vl jj.*a>iJI jl jC*J ((!)) ) j . olj»^ 

W • • ■ • 

. AjwUJt Aj I j ju£\JI tjp — y jjti) ^ jA A*^-l OWl^ll 

t-iUI j^£ Aljjil j^aX - 1 i_JbJaJl ^ i y>- 1 'Ui ^yg) l L*l 

(Jj <_.!l>Ja3t aJL J ;> j>- jil (B-Carotene) ijujjLT tau 
a~S« (jyus^ ^j 4 <bj4^ aJ$~ tvijt 4?* jl \S" i lj-<* tS$\ *•! 
JJjiil (Myxoxanthin) (j&l jj*«£« U* 

a»j>* i (Myxoxanthophyll) 

• i£ jps-l ' 

4>« jj aJoJ j 4m$> j «t)) dl AiU^V^j 

«• 

«C*LL j£j» ^*1 l^Jp jjUa; y* (S AiJlU l*bl Aijjll 

^a^-l uJbJalt If. i»U Ajil^i £L*s>l y > j . (Phycobilins) 
< (Cryptomonads) <— 'bli j*j^j£Nj «._Jl>Ja)lj a»j jii 

. aJU-I Sjl>>j i—jIua^/I Olji Olol^j! y* 5 jJw? ap j*£ o j 
(Phycocyanins) oUxJL* j£jl! j aJuLj£La)I ^L*^! y* OIp jJ iiliAj 
OjWI 4 iJ ^aj i «•! jaJ-\j ^ijAyaJl j *1 ciJaii d)ljjt jyaXf ^5^ 

(_f^ f " (_pl ^ j (Phycerythfins) Ol;» j^j^iJlj c Jj_$l 
. *t 4 iJ ( p \ yiyaJlj *•( ^ii-lj A»j^>l *1 AaA'VI 
iijjVl (joL^j^iiJl jjp A»j jll t-JbJa!) ^OJU i£j&-j 

Cs.jj ^ aUj 4 Odyjl ^ 

j**Vl dll Jlij . j4J tliJUjj (J| ydi If^^j 



Jjyw <0 Jjy jjuA 0 Jj JA 

<_~w; y4 <■ j\ (Trichodesmium erythraeum) « f /j j) £> m y 

OlijVi .yiAJ ^5 y^l Jr>^ y 5 y 

£y-^Vl U jSvJ l» Lllp J . y^ U J- *Ul ^Cvi.' £r**l yiAJJ 

jS Xji\ jJa£-\ i_Jl>Ja!l (J j i4^i j£LaH 

t oljlj yj J&\ Jj yJ-\ cJbUaJi j Uy‘lk! UU* itflx 


«4a (J J AA-aIs 


(J SjIp 



t Iff - ! aJU- Jj; l* jfi> iijjil j*aJ»! t_JU«]aiJ pUJi j ^ii!j 
j^sjf 4_Jl>«JaJf ill? y iiUiM ^1 yVl (j ^LvsVl ^1 y I 

0 y« AdJlk Ol>*ji ly i o jt£ (£ y-l j yk clj ^ 

. ( iljjl Jl <y jUiJI t5* ) ■> yVlj <yy yJl 


: ^ jU=l JSUH 

ol j a jc~£ U]y Sj yi* U] iij jl I j-a^~ I <— Jl>«iaJl 4i*y 

UL>-tj c L^U-I Si-U:« )i> UL>-t y if" 2 jJws 

4>dali« Ol jajC*~,a 4* J C ^-*1 ^ XU m ^ o4a 

ii _jU« ii jt & *u jf" t > *\ i ij>-\j aJ?~ <l*j 
4X4 e- j\ X j&aj h * +A* & £’> jt t (Quasi-filamentous) i-ky j (Elongate) 

M 

•ylfc L%L’I uaI~J)I v/^“' 5^1 JkJ Jij .0«*\j££) j£i)l 
iJiikl iJak-l jjkll ^ l»t c { Jc^ jt jjk’l (J ^jy?y s 

jtf- l^JLai* S4^t 2 jjU»xU LMi-1 ^lim jJf? t)]i 

^-L Jb-lj JxJ- ii j£ll L^U-I y* aUX* ) \f} J j . lfk*w 

cikj 4>-! j 4/' ^y*> m y J5\l j (Trichome) « ^ > 

y- Ujj . ^ W 4>-l ^Jl JaJ-1 j ( 
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( \«v ) (Nos(oc) 0*3 * 

^ u t 

. (Osclllatoria) kjjJ^L*jW 


( U*\ J^) 



Fischcrclla musicola « VjC~j-« i j Gleocapsa a ^ 

( L ) t LetO-lLL V> *sll J — JJI Ji^.j . (a*« X) 

■ Arhrospira « * j^j yJ vJ»JJI(a) . (aa» x) Nostoc * » 

J-«JI t_j jDI j j^Sll J_>*“ 


£*J t 49 %*/>\ J Jlol J *J ^ ijT tfjjll C-JUJaJ] 4 ^- y Vj 

t aJVi «4a i j ^4* j il iJoJ--' U j Jo 'jjiKi 0]* JJB 

J Ul ; «_aU:i Jij J! ^ iJ aLT, lutt gj*u : i[ 



& f>~ Jail Ja^-I yO l iJjjb” J^"' 4 <J Wj ^JCmiA Ja>- 


^g>- I^Ip jjiu ji- i) U a aJT j . <J#jU-I j 4iJaj 4j5j» yc 

i3^y*^ y**3 £jyVl ( ‘■■’V j&'lJ* ) jj** . o*i/l 

y-iJI U*> J (Flagella) ,j^v)j (Gliding) 

Uja** Ja l»Xp Jai* AJVyVI SS^J-1 ( CjULJI 


. (Flexing) I4SI Jiijj ‘Usul-I { j**> ^ y**tf j . U«^ 


(J Si yj* jll j Jfi aSj jll *_JUJaJl ^aJj 

t_JU*iaJI e*U j^*l y« T ^j^iJp t)t ^Jp . (Eubacteria) a .Xa-1 -I 

Mt* <ii)i c <dt .{.•' tla L»!>U-I ^y* t) fjlijJl 

VU^! iUal4 Ajljia^l ^jA (!) Ljy^,yjt t«JU«la 

^j| Ajlalai! SJaP^I t»L>*t i£*y m 3 . AjjiaJl IajU*’ <yy* <y£ TiL* ^ 


OovJO) 
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j ji Tit.* l<-li j ylSj di l aJ1*I idyj If* cJaUJ 

. ( \ 6 A ) aT jJL. 11 acIpVI J.>-b a. > m j J>- £?*bf l 3 c5 

Ja^l C*aJJ ( y>\ Alad-I j ^k)l b*}b- j j >*^ J 

tJtjllij Aolj 1 ^*j t l^dj * l^i ji ^1 A4?*4JI 5i]aJl d 

. ^*^*jj\Jl *— ^ As^b" 
# 

: {ij ^ 1 


^jAj c A>»iilj Aj 1*)I oil I ^ ^Ip a?*jj A$jjil j*il*l <— Jb*Jsll 4 jj* j) 

d a^^xj ^ ll *l»>bJl£)l 1>L>-I ) . illsJi d l^d dd^ d 

a 4*JI AiiUli olll d j j*J j l a1I*U 5jjI1aJ( 

<1 j $ si 4ij . (J ® y.ii]l (Polluted) % jUl jl t aJIIaJI il jib 

4»j . I jAlli bjj7 a*.*^ 7 j *lil j jIj a# liSsJl y ,_Jlp«iaJl <£&' b^l>- 

aIU- L$"" ; #-1 ^?* A-ilyij ^Lv*l ^ j>j b* - tl j^l bjl ijjs)! II* 4^0 
j^Jj i A**i J^U- J C»b jjiH JjjJj c ^bjijl 

V >** ^ £»UI Jr^' u* ^ c y? jjA* <lt bjU-*l 

^J**A»* wAJj'^uA Ash*. *\) J i L— 1 [pxb.^i tiib If" ^Jl olil (_§ jl 

f ,f * 

l^4>- (Aphanizomenon) J^j>jUIj (Anabaena) UajIiIj (Microcystis) 

g.4 y ^ CA*«» jl 4»*J 4*J t *lil J If* j£" jjiJ jt 

. S4?-lj ApL* d 

CdikJl Ji 4>- jj j! ^$0: A>j j* <•! t_JU»i» ilbjkj 

ibj aJJ J^aj ^IJI t^dll J jJ?! j-SJI 4 oJxJI 

t^J c-Jl>J«il illJ jJ bT" c o _/>^b* *XJJ (J p '^ fc d’^ <Ji Id 

at 

^jliJl <j J i A_vi*ll^l A#-UJl ^pIj^I t AAA bill OIpUjVI jj 

. ^.bll kliiJ J y-j ^ °Vd d] J«ai 4? Sjl^>- Ob-ji 41 p aj jUI) A>-Im.I| 



(Liverworts) (j L~* ^ y \ liliA j 

IS jVl Ob'l ja^- i b^U^ (J £l)*A^ » ; >•! y»Jl j Olil£v*vJij 

. (Protozoa) 


*1 — ?*y j 

Jfi. _ aJ*^)| OfcJl J A»jjll 
^JavJIC-^ — jt J'l I 
C ^iUjt <J 5 

If* c-> jjpl 

,^Uj^ £*aJl jjbj«SJ 
l — Ja*j A ^ Jtll O&Jl • 

Ol^iJ £y* j 

eJbJf SjIp If jh^J Ab^b 
5jJU £*~*aJAijj* j^>- 

. «->U^ ^1 J* 

«£>• <_Jl>*l? ti 1 tsi .aJ j^T*1 

Anabaena 

( uu T jj jji) wjuyi ) • ®*i ^ br* V 

t OUjI^J ijiit j* AJjjll j-Aa^-l s_Jl>«Jali ^ 

(Epiphytism) jl*J j' (Parasitism) Jibu jl (Symbiosis) J»l& Aiit j* Ul 
i 'X — a l — viut iibfcj . (Commensalism) ( aIS””!^* ) LioU* jl 

Ob jJaili £j _yl OhjlS" jjp-b tjXuv U uJUJJl 

jl jjj *IJU)b U^U. c ^*“^1 i— JUdallj *Ujfyl Obi 

tfJLb 3 ^ If «A*a Xnj jl ^5"«L ^ib?ll ^ If* *X/aaaaa) 

. (Helotism) (( jw»V 1 j ^IaJ>U)I 

: iffflifr jj Utt 

A~>- thf tj* A* J jl I ^yii-l t_Jl>Ja!l bt>U- aJ>- l_J"" /J 
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b j£li j i d*iu u A j' aj r* V 'Kr* 2, ( ) 

^ 4Py>$ <>* j£*l j\ 4>-lj JP OjLp jl4^J) 

y. 

(Glucosamine) jjTjJbj- j* c-jf /J (Mucopolymers) 

til 5iL<^b c (Mauramic Acid) d-L*l jjil <jA^j (Amino acids) ^JL«1 
(Galactose) (Glucopyranose) 

tJ®Uajt ^wnb 4«U]I iljll 6 -\a ^2a*J . OljjifcJij 

jUp-I bjcSCdl ill?- <j iTj ( (Hemicelluloses) 

• • 

— (Pcptidoglycan) 615 LU*j-Up> U o jl jil s-lfc O' 

^ J jlJ ^-1 • 4 * jC^JI AjjJbJ-1 jwUjJJ (!) 

Jt i_Jb«*iaJl <—■>» ■> - ( j jLL* jJp tsij! 4»j jll cJUJaii 

J1 olUil Ji ( J&L V jt ) jlJbLl jj^l jJUUI uu J&Jb 
4 JJ-I cJftlVj t^jjl ^7^4*) 4<J*)lj c of jJl jdc^ {J oil t- dAlSJ 

v £jA 0 i Ip' 

I ^y0 ^ J i*A?«sII (£-bd£ (jw*^* (j* d-**^b jJj jJl (!) j&jj 

^ * >a a tjrj*’ ^rj b jUl £dp (Central body) (j^y* 


(v) J 5 ^ 



- (Gleocapsa) « f-i^Os ^ » 

lfv» ol j<Cjj j O jSU 


(1) \o^ j£i 



ft 

A 


»l jwiA-1 LjJUdJI |J 1-li-l 
iijjll 
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(J? <£ ‘(Chromoplasm; ^ 

^Ut j& 4i£ij i <±jy ajuJ» viJJ-U j4* ^ (DNA) a I 0 i )) 3il» jV* 

m 

f 1 <1) ^ u oil* Uw (j* j4J |1 j . (Nucleolus) Aj^ a* -W* jJ V j 

, L j&Jl jJ Aj C-^j^ t£-Ul JJajcJI { jf^ ) Aljjll c_JU%ialL As^U-l 

o-l*> (lit j i ^*JL| ii Sill l alifc ^ aL» 3 Up iiU* C)l j-Ujj 

OUjJj i j^»‘.p si J AjylJlJI tU^il jL j&J\ il^U w» A*iJ <i» ^JtV! 


^ \&j 


^,yj^ cH* 3 OU ^j^IIj • V* 4 Av<**U 


a)U- ci t*w aJJLj j£Ld)lj <L’Jjjl 53 l A^ j j^vaixJl 

i iilxii Jl^il j Oiji Aw^C* Ol-t>-j (J Aijjll j*a^*l <_JU«iaJ! 

. Aj _)c«sXj A) OLjJl c_«*sSj ^pl J 4 ^ j^ll AP jj* 

^jl jo Acii sl>Lx»>- aJ- 1^1 Olj>- jJI siA)j »A^w ^l^-^/l ijA*J (Jj 

Ol4?- jJl tl4J 4^0 *£ jp^-l (J J 4 (1 )j t * ^ 

i (Thylakoids) 8 OU>jS^ 1AJ » 2>*UlU ^1 yl jl 
aJU- (J j . oLa.?- j* AlilJ OLUjT'^LsJI diSJ (1) Jij 
3 Op Lx* j a> ^ ix- ^1 yVl dAJj O { jp\ J\ J5w aJLsPI «— »U>- jJI ila£l 
. oljdl A/^j4>* cJlpsJiN ijA J&\ aJIp- \S“ OJj£ f ^ Am^U j *P J 


J ( \ V J^5> ) (Amitotic ) J-aV S^Ip t£ 0 

J) Ir-Jk* _yva^" 4ij j-U aJ j < aSj jll jA ^ I «-JlpJ*)i 

ijA JjC^mA *Lip y *y AjU-l ^LuAl! |(JJ . ^JU ^W<J 

Cw*% jJ j Jax*j (J jj^LiiJlj UL?-T iJjUS L^>t^aj j i /• aJ^-1 

« 

• ApJa** (J <J*uf JJ^ 9 J 


(J Tj^U*! J& ) SljJI AjaJ 5 >- OlJLJb Av?y~l CjUsiJl 

44 j> 0 ^yi jA ^~ I OL'JU'^Ulj C C>lj j 4 ; ; A^jjll ^*aJ - 1 t_jl^»ia]l 
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aJLpV' ^ c (Golgi Bodies) ^ yr ^L^-ij 

AWIj . Al_ji^fl OLJLj A»^jll yi4-l t_Jl»dajl <1)V lillij 4 A>-y 

(Ji ai« LyO l r -i <y yl Li cS_jU-t jLvA-l <^S yj 

. Si yjl £j LL 5 >- 


y« iiJi uU> Sjy<? ji frlAAll Aijjll j-i^-l eJbJall 

( i— S*A>tA^ <^ljlj»AiA y^^ll 

A* jjll y*i-l t-JUJaJI Ui ^-l OLwM «ilii j Jl jUyy^Jl 

(j^* ti — 4> jjii yjj-i 4_Ju*yi (Cyanophycean Starch) 

^L^' J?- y — i_j *LJI A 4 *l»y ^ j. 4 j ^J) A*^-l C>hJl£)l 
i_JL>«]a!l ja jt£ (JLIpVI dJfc j < LiJjjlS^JI pLv^Vlj 


( n* JO) 



JyU. IjU. Jj^lVI *j>^ 


Anabaena ^ ,> (Heterocyst) 
j&U 0 *YY>» • • j^' •_>* cylindrica 
olLt 4 i^ j jjyjl x#. Jb>-Vl Ly 
4 j yd» ujIjjjS” iLlj <uli-l jIa*- £jL 
. f j^jSjJI 


4>JaLl« 4 yLS“"I J^w- AS jjil yaJ-l 

i( Li / >L )) I yllaj 

o xiLtAJl s j>*^il HL A^yi 
Slyll iJLi*- l/^^-byil-l 
<, ( _g*Lt Ls^t^-I i5li$i 

v_Jl>Ja)l OLlij5^*>Lj j* j 

S Jj ^>1 y vl ry ASjjil jioX\ 

^Wyr 1 Jt& f jr J £**3 
Ol-UL/'^lj j Siy-jl I (Grana) 
— 1^1 lT <. Si yll L5JU- L^U-I 

aaJL« js- — oUi^T Mill ^ 
aJULI *L,p IOp ly t iil c\ <ot» 
oift j J SiLj . y j*>UI 
Ja*#£ (Jy~ aJ y OL 
t y*»** y *'~$ y cJ aJU-I 



- rv\ - 


(I ni j£i) 




IS 


m 


i'T' 


J* W** / j* ^ « liJjjl'r'J' » £)>' «**-! J'j-*' 

J*XI j jj* ^ JJ ^ Jjii ( t) . yjLLt lij^Jl J lUas-JLl L^J-I 

1«Wjf tLs-»- j _^ScJ ^..LJ OtlL" lilt JjjNill yt Jf-C (J| <*Jl _ j 5I <i-ll]l ^Ll-1 «>Uj 

^JIj 4j jJ! j 4-tuil uljjuJI ^j*-J J1 |»4-jI 5 jr-ijj , ^ <*aj J 

« jj*p («_>) . ililrl J* kliljLJi Je l|. <i«i Jilai 

t tiliill jlUij*illj pLJul iJU- j L^AA-I J»jgH *wt j Jjb £ll*U 

ij uUj- jaLU If i JaIjJ! ^ SJU-I it«rf. J SJ •Lii'fyl aaLiJ j 

. 4J jllI Aa]>1« JJIaT j 

. On >1 jj ^-jU-1 aJ 4-I jl-W- Xl^alA j j^Tj 

VW^II j.^ U* — **-> 

<il «'» ~ J jjjfi’ $}> 

Us J *j*jl1 «y» JijjjK jt 





IJU S>ll V 1 J 1 Ob-Ul Jj cJUJall 

" / 

4&yjt c <• *Xw2^J ^ CjiiWjsJl ^«a)I 

^UtfVl If- yJ? i (Phycobiliprotcins) 


— — ( j*<su ^)l j g OLuJU^j^J j) iSj^ail *lijj)l 

. UUJall *JU Jp Jjjll o ^!l 


^a, J b 4<.^d« 4jL*i OLjut- (J ajLLj OLaJjjJI Us^jJj 

0*1' J& 1 ) Sjjil UUJall J oU/SUI jj-jU-'I 

#4a {J Si j>* y» oJ L ^vjJI OUaTj ^1 ifoU ilLfcj 

(Phycocyanins) Ol^L*»jSLiJl t cJUJaJI 

• 

OlulL j£j j!^/l j (Phycoerythrins) ObjyjJj&ill j 

(J C*U*JL* j£j jJVlj «-l>- . (Allophycocyanins) 




- rvi 



j*- jt** J jll i_JU4JI Ij^jU- J J-LLjj^jaJI oUJ j jJI 
v^**^ jj^sOyi *jj~a}\ . jft >» j V oijjjT *iLiii 5 ;i*l 

^»UI j<J ,L. j u tM ^jj| Syiiechococcus lividus « o*-^ j£4s * » 

. f °V *r j - 5 *jU-l 


J i *t*jj j*»$M hJS'j ; AJjjil jyaA-\ i_JU*iaJl Q**?" 

v_JU*ia!b OJjwj IS|_j ; A^lyaXrfVl U^ilJsl <J *^tjl u#*t 

Vi* — * 1 ^jw»Vl 

jJ*>- _j4J c)t J»b 5Jj jt Ai_y* j j! *1 j4J b!>U-i 
Oljyjll JljUl (^4^ y ^je- aJI^VI £_U*Vl «4* JaaJj 
^ *- J V' 'jll JljlsL (J j*aJ! aLJI ^ SjjL L^U-I V^pzSi ^1 jil 

• 8^9 V ' ^ 


Ob'lJl ^jP VV (J ** jjll k_Jl>«JaJl ,j 0 xj 

tJ»j ^UJI U 4 iP (J *Ul aJ/" ^ Vj ^^ 4 t>* V* 

<>**> V j^l »UI J?lcl j, J* Ji J ijsNdl l*4ip v‘l I jjOUI 

( e-S”" ^ 4 j ) Ca^Jj 4 ^ 4 Jo^" jlp UUaJ*»Ij ifJJij t (J^Uail 
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(_$ t« ^P i (J Jj (_)b | 

Owifc OjJij i Ajl4)l A.i<i*ill A> y > jillj #■' U ^gJl>- 

V*^ vJ'j* Ol'l Ja^l cil (J j^aJl If-U; ^ A9jjli j-^-l cJU*JaJ! 
aS*" jJb Aj^IJI ^"4p ^JaJl £bjjl -J 1 *-Up U j£ aL^»1 

. Le" J.» ^ _/Jl ^ <J0 C5*i'' <Jjlfl>dl A>*Oj ( l^J 

obxc*- )} *v*b \-li j*j 1* b^U-b AjWall ^S\ _pi y l^sol iiUftj 
AijyaJ-\ b>U-l J>-h 0 O' (j^JT (Storage granules) « Oi 
^j&)\i ( y- ^yJ' 1 cS*i" Oj^ j^-'i^"' ^y t A$jji' 

<J t^bl 4>-jj ^Jl (Polypho-sphates) ObL* jiJ jJIj <J j*aJI «-LJI 

O' A-ks^J ji*Jl jib Arfiill Ji>L»jV' <Jj . AOUbb-' b 
AJf"l AP J ; J 4jy -Lto-LUf- j,*CjLu>- AJjjil ^*ajU UxJai! 

t>.^j' • uV^*' uwa-»b»- y <*-S'j\>_ ‘ (Cyanophycin) iOw^j’^ 

v_Akji j 4 aj jLa. y_iUc (Aspartic Acid) dbJ _/**' (j^b-j (Arginine) 

^ * i? .^«» j Jl l ■^jS’ j> J oja Aj^WI <-LaJ 1 <-**' -b~lP ^jP tjw t< J) bw*Jl 

, V Ol« <J jfi " (J t*iji' < j£sij Ajl*«Vl 

< (Gas vesicles) <b j Ip Ot^Uajj? 1 - <A — >* jj Uij' b>i— si-1 j 

<-0I^Js> 1 Olji *ljlb aLU Ol’I^kyJ ( \*\V' J 5w ) 

t__Jb*iaJl ^**1 Ajj^a^-' b!>U-b Sij >- y y> j c <Lbj j£ 

*l£j»5' j c o'jJI oLJ'-Ij ^ l> ^JO# j AjJlil ^Jjil 

aJ lill A^"^l ^ aJ' A^JiiC’Vl jj aOA 

Cj! jU!l Obl jk-i' (_$ j'^J • OUuJ >A >- jj V 

oljlp i£ y£- bf aOJ-I ^ j^bjiv* (J Ayl-ill Ol jUjl ^jj*' 

— OUI yu <J\ — (Floating) s — >j j . ' — r i^U- 

^Jp 1^*^ <._«■■■>■ C OljliJl Oblji*yA»t Jj J^)' Aa^U^VI AaJs^j!' 



_ (Vr - 


^u^yyi dJUjj *lil <Lj tUL 

t»L>-t ^iiall j y ) • 5*Utf^U ^a$Vl 4 J-I IA j*yiJ iJ _jv*JI tllJl <«L*iJ 
till -iiC" ^#jji*l u-*ll^i*ll 1<M>- S jI-ApI (_^ 
. if* ^ l_JUll (J 42^1 j ( ^ J ) 4< j£»4 CjI ^^lJIj ii ^Jl (J 


( nr JO) 

— *-j j* *ji- JjjisDyi j4^ij ‘JJ-* 

I <{ ‘S ^ b ^i-5 bj U ' () b'J b^>- 

•^S ji\ (VY'jO** ) jj 

(j jl i - 1 jlxdl j ^jj}L i-l juaU 

ijjlill oUlLlli J ^jl o“ ^.>Ol 

(Jj JOjI J_J*)I IffcUj j 

tjijt ,J J> if i 4 j gji gi jjl ^1 kill 

|.lw»-^l j « oIjUjT^JI „ Lbi'l 

{y jvif j jf li ■* *^!*<<t* 4 j4j}J|I 

, ^ 4_jui-l Jl 



O* 9 ^ J ( ) ^UJaJI iSj ^~ I jl4i-lj 

c (jl$> J>*_j4*wJl t Aj^c^JI l^U-l j4jj* 

<Sy^~ (J <J jI.m^ -\aj> aaUjj ( £)j YA 4i)ls4 j 

^Jl jl jiv^Vl 0 jl!b J jU J$v£jl ^4 p -k-i j J di^lio 4 

. tiili ^ jt 

: olijjj^)l c^xmi j? 

aLil (J t .tlJUl 4**«£*l (jlj (ju 4 ^m ijL**5”” jj! jj iJUfc 

. 4 JI 4 H tl»Ujjj^wJlj ( ^,1 i) ^4 j ) lLLjVjj ^S sll { jfi.y>- i juj 4<ju-Ja)l 

Ol 'yj* (jij& <^*^4!l 4 *m^"I JU cJj|jC*»l (S^yj 

I 4taU^JJ tiij ijlJll cjU^j^^aJI ij* (jlijjJJ 4I1U 

r tiS + I Y 4 : + r tii If < r ( f T lioj ) IT 
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*LJI aJ/' 4~.«*5*l jti iS^ji 14a (J&j 

iZj\j jj^\)\ i Jj ^ | AJlil OtUl Or* c_Jl>*JaJl <da.xl jj jvaJl 

Oliflisl! j,* U jj> ^a <J Ipj ji A*,Ji>\)l <_Jl>Ja!l 0 jSj 

• •• 

ft, £, • # • • 

Ijip-l-li jl t3 v_-A.* jvl IjJtv (j-'Al (J ^Jl aJ-I 

aJLj*!1 o 4A J T ^JiL* fj>> L-a)J A-.J^n)I c-JlpJaJi liJiJj 01 ^Jp jCaj 

a^»1^ j — ^JUJa)! s4a Or* jtiSsil ilb^j . £->\j H <_u.* jJ aJ/" — 
• «■ 

Sj4iJI U 0 jS\* O' v_JUsia)l ,j(a»j 

AjJl*i)l OU jj^»JI ^a 3 ^JtL» 0 jj j^ll 4*.*S’"1 ^Jp 

^ 15" vIjU^jjS* l5 l)Li jJW aLU _^p t_^w jJ_j 

(Marl) ^ — )1 ^AJl 0 A *^ l-*j • ^ ^* 

^Ul (Bogs) AiJiJl jilj Cj\ j&*J\ ^15 (J o ji jj 

AkiJ*bll Of jj&dJj . aSj jil j^-^J ^vaJ-i t-JUnJall i*j Aisbijl 

Or* jwnJI di ^gli A^Ul ^1 j*Jl 0^ Or* <— Jl^«Js)l aJLa^5\H 

• «• 

.3 1 4^*1 jjp A^v» jVl S ybi>dJl (J — l^*Ji*« U jj — Aj j^-\ L^«<v«ijjJl 

. A,5l*iil j> j^-\ 

: ij^jJci\ £*& 

# 

Aijjll ^! vJUWl £ ^ j£ll iJbJI dJb 1 J! j>- Of 4^ II ,>• 

0^"J ./-ill AljJ&l ^1 J>^1\ ^AKA ijj . 0^ J ® J-Ujl lA 

(( S^iUll Ot>Uajj^-l » ^1 Ij-Jlp jUa< A.^l? 1 ' C>j*ixJl 

l *>1—^1 Or* W*>- j^f ^ ,jfej . ( )dV ) (Hcterocysts) 
l^X-ipf ( ^ AAiS* ( AlaU*- t A,Ja^-l li d 

C AAaLj I Lj*» Vj • ^ A *J jA 

OJJj 0j£' O' Or* J t (J J j4J iliU! j 

^/v?»*»»5*Vl l^L* 4 a> |1j (JjvsJl I Ia j'^>* C-*4 aj 4i O^lyaj 
Jajljj ^r**'*’ ti ^ ejjl^l SjjUU c4>0ivaj_^-l i}*^J 



- rvo - 


ii jUll ^6 JsuUli jUi-l iii tUlS" If j j (Piasmodesmata) ^ jM; 

i jj j ^ d!U- Mil i)!;M y 

Cvoid d-vi/Vl iifj — kll dJiJj . (Nitrogenase) s*~ l rjj ' — 1 

• ' •> 

. Lj3\Jl (J <UAif" djb P? La ijr^j >Jl 

# 

Jl* d»jjU jA^-\ <*_Jb>Jall £jj— J (Tropics) dJjUll ^JliVl <Jj 
jjVl J jjb- <j U — *ai (Anabaena) UjliVl j (Nostoc) ii y .* ^Jl 
l£wjAi.L<» Ldjlfl C-J^d? (1)1 C*A> t-JjUtdl vJj . djjsll if yA>" S^Lj) 
U*?J jV f \ j ? i * • — d)t J^s (Anabaena cylindrica) 

• i v m 

C-»Li aua a,j4x.maI (jilii.j ja» Iaa_j , dA.Mll ^^^1 

jjVl J y&£- <1)1 A>*j A * j . Ajj^Ij <_JUdall ia,li£ l«AiP jjVI 

dl jA>- (J dijjil ^ii-l cJUJall £jJj l«AU> S _/.*£" SibJ ibjf 

. Olw&^l JJ*^» fj* 

dJjjU ^ai-l( w JUJa!l ^ dJLA-l S*L >~jj dJa^Hl j ^Jall ( jA*j iiliAj 
<yp?j jA)I C-jLJ (Gleocapsa) LoISjJp- 

I tj&rj jiJl S jAdll j*alfC> j c S jjU^ OM a« j>- ti JjSs* 

. dJjjil _y^“l iwJl>«Jailj b Si jill oUfiA> Jp 

: jJl&l 

J > J^'j . dijjil ^1 UUdsll J £>A£ M ^JL| jji&l 

tr-fcf Jl L5 jUH fUi^l Ob-Ui J4 ^1 Ua J y&JI 
^jkll (( I (1) i )) ^-jiJ j (JAm>- t l j&Jl (J l^. udA£ ^1 dijjJaJl 

^ jMJl f t jlwL* (MijJl-i <J>i yUll 

f, > f, 

jl Ol* J j! OjJ> (jw«i J] ^ jM; jiyJlj (Nucleoplasm) 
tSdjk^Ol ja^.m.11 ^S\*j c (Cell plate) djjl>- jl jl^* 

. tv*jl (^ji4“l Spj^~\ a!W lT ( ^LMxj*yi 
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UIp (Fragmentation) j j^kll J\£cj jl ^£*11 ytj 

j! £jjbj -li b j^vT C— ?- ■: iijju<a]l I jil J. ;lp 

C J^ajU ^,'1 4 S j.'Uil tlj^U<aj j^-l jljjf tiL?-l 

OU jP- j^fc ^Ij C y3 c^i V" 4 lP vj? 

JS~ ^k;«J j (Hormogonium) ajjp* j j/> S4?-IjJIj (Hormogonia) 
. l^s mp ^14-1 «Aj»ap* Jsl>- a> 

^0*1 1—2 J * j ^pjl yLl ^ jl JjJ j5sj AJaU-l ^1 y jl £^.W.<J J 

j4 — U aLUp 'knb-t.^aZjt hjjist- {£>'&• ^Aj i (Akiiictos) a 5" ^>cil _/p 

• 

.1^0 A )) i£jy>\ (J^^U-I j>‘--ill *-!aa 3I ^4 t IjU? IfW-L (1 )'j^~ 
^s>C> ^ b wIa; ^Jp-b OLi^l ^Jl ^-1 Ua 

jJ-1 ^, kU j , L^U-I ^.« y~A& -W>- aJWp J j jljJUl 
C~yij ^ ^Vl lj~U* j aUs> jJ t)l liLU o^jUH 

^1 ji£!l Up yyu ^|tc a 5"^>U I y\P -pji^-lj C Cx^T J 

• • - I • » 

UdtiU j^j! dUL> <Ja j J\a]\C~\.'*£ l« bj ^>- a£^H1 ji- ^1 _^*!l ol jii 
^ol jA i ^ol^i-l jU ilbAj . 4 j*Ap- y* Ja-UI o j£ t-JUiJaJI 

£**»& yjj^ jl j£i apUJ l) &c5 ^aj c (Endospores) 

^"*AP jA y* . l(J 0 ^ I A*l^-I jia^. J^b 

£2*^ iS Aj y l$\; I y AjI 4p > y V ^lp . a5^^-1 

. Ai j ll UJ-I eJbJall 


JauU JUaiJl JJJj?- a5j jil y*&2-\ cJUJaJl J Ja y&Ai (Jj 

(j&j* b j £\; j C <jbj jU>" c)UJ>- j_jWvJ Ua« J^IaI (_$ 

. Ajij'^U*- oil* ^ ycd i j* 

: 5>J1 uu»tA\ 

m 

(Orders) t_J ^ll A £*£ AJjj^l twJlUail ^j-UJ 

*^5. j • _/ l^cJl t3 ^ j jSvill jJp <JUvUl ^ yj j 
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Ajtsi! u^UljOJi sI-LjI eJWall d*iA ij* \0>* ^ jZ'i 

tlo j jJJ (j-.-*)! ji I ^Lya>-I Ul j>- 1 ^Jl A*a ; C*««ll 

i£ p *~r±>. > j — ^ H (Francis Drouet) 

jJjul! jl -LoJili . aa!;£ «Jsj jla! aiUw*! 

Ja J^il jlS”” U t JjLJl ^_,JI J*' s_J>Jajl o-U £j y^i 

. <jry til* 

i <li Vi ijiijkji ^i jjVi ^3 
(Gkocapsa) UlTjOr- > 

l A.J? Jl JJ>t^jl J}^# Silp ^k ( ) ^jlJl Ikift 

JSC j£iJI aC-Ip 1 (J£ ^ t j£iji Aw-iP _jl ^JjJ^ 

0 JJl> A (_aU1 I •AaAII j jkl J . ijp- O * ^J.4 J>l 1^.4 6 j AJ&imA 

£-lw?l aPI^ ili.'ij J..JI jl ji^^'l jl jl tijjVl jl j^.>-Vl 

^1 — *!! *UA,'I J} a?L?VL>j . (Gleocapsin) jnwlS’’ jJU- ^.*1 Ip Jp 
j , IA aJ>- Jaix^l l^iS* 5 cJa!*! 1 

. 3 j/k^, Jll Jjsf j c£ >k^l fUJilVl* Jl^l 

(Oscillatoria) bjjJ^Lwjt — Y 

( m J&‘ ) ApJall iJbfc 

A»jjll ^yii-l c-Jl>«ia3l ^ 

^jA j.£ jUp (_5 4>* j> i I 

Aw? jVl CjIJjJI j Aj J bJl «Lll Olio 
. 3jU~l £^jUJI (J t^Ajl l5~ 

i y S.>.-i£, U?^p- j J nj 
V JS" c aJ l^t l A fc jtuA J& 
t i Lt)U-l > \a t4>-lj liv? 

(Oscillatoria) 


( m ,P) 
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i jAs- jvu OUis c)ji liLtUS jl Sj jAm* J&? y <jl Uj is 

ylS^Jl JAAsff-j . As- Axi cl} tius j <JjSv — 4?-j l)| — JUAJlj 

jl is . o jAflil JUirtjVl yil jJ 

<jA {J JA\ ^ysljt If- l^JajjJ <^ A»jjLl t-JlpJaJl ^4 

l)15L* \ji}) *j fCH Vj ; 4;Jj!i *-ia*j j>~\ tAi 

. 4-^ ' <-Ja~, 

• » 

(Nostoc) i3 jXw jj — f 1 

flUil (Jj AjjbJI Aj j^JI ^ia** ^|p ( ^ oV ) v-JpxiaJl UU J&rj* 

b^P- ( Ojj.*.ka cljlJLb AA*2lU jl ^eJi-Jl Ajills U] ( Aj4x)I 

£4 iJaji-l j jA*!l j5b* is AjJ-i ( C»l« j£iy ) is (J ii jil 

j£) j . tiliilj *1 jdl ^ /* Ijp ^ iijjll ^1 cJUk'i 

tx« o is ^a^Cjj i 4j A»^U- is j-i-l -Ws- 

t j*£ A^lJ A^i-pUl CjI j^jOL-il j . ^lp (Js^Ap bk o * jj5cl 

. l^SvC'' 1 c-*l j^CXtA SAP Silp Oj^J 4 a!^**.j yuJb 

• • 

^yauJ b«AiPj . (Heterocysts) Oj>Ull OtAvaj ji-l isj*^! <J yl&j 

. (Akinetes) a£* j<p *ii l ji£ b*>lp^ l^i J jpcJ S^jC-il 

- \ • - «* 

: iiUiVl 4-rtl 

• « 

<_aJIj]s . obldl Iaj aJIJUI! aLJLJI Dl ^UM 

aS jj ll <Jls%k)l AiiJlis d)l 4 *j c iJLr'tA) pl*ip jilsA* l_JIpiIs]I 

Jpj 4 UUkJl Uj A-s-li! a4^ J ^1 J»T olilL 

yyii-l LJUvy! A^« fc l qA U>- jJm 4ij . I C-JUJallj clst«jjlj4il 

. o^jj^ J a jjjU 

•• 

c aLil Ol)lj>> (J Uj-J 1 jf> c-Jls«.yi £J& y j^* 

qa iff j c *li! Aji 4>wi7 If-^i AjiJl 



- m - 


dJlS"" lij . *lil iltMi} (J £ J»<" 49 j jil (^JlpxiaJl 

^2AA ijAJ Ot-JVl jj.* |*-«*-«jiM iJjlS j£'\ l_JbxkH iJt P 

jiUtfw If- »JUj ^Uoil oUj j£ ^y &!Lp t)U {£ jS^V I <d>tol£3l 

♦ W « 

. if^j j4 j, tJu «UI 

oUj^l : til) 

VIRUSES 


: iua-A« 


(( • ^?MJl -lajilji d)l^ Jjjk cU JJ b^£jl tJsUL^j^l JJ 

•* 

2l>U| -Uj j l 4>-U.ll ^<«Vl f-^** (J^ )) atawj — 

aJ*^ 4JJ (( £*>[** j ji » bJS~ cJLjoI l yp\ yj^ i^uj.1 ^jp ^lilll 

£jjb y j Lj&Jl ^-UJ U <_£>• C { J>\ jA^\ (iJiJj ^jA <Utli]l ^ ^Jp 
4^>ji <_ij (Jy 2 ^ ^-j^l o' 4 ;j*j ‘UlS’ji 

0 ^»UJl o' t If*-® 4 Sbtj Oj^ jJCyflJI 

dj-b-l li|_* ( ji! OU>) jJp oj-Ia'I 4 jOI jj-al j o^v^\j 4 jI i>* y^ 
. <cJUi j ^ J3l Jl^l f-lP Jp dUS air 


^jL^sxpIj ^ ^ Uj | ^>*^^]l ^ l/J! ^19 ^**p jjxli 4jlf- \m*> y j 

^Jp 4p*-dj 4 a> J jl^l SjOi c ^ jiu ( yi^y Oli 

_/j ^*«L ui^^ail j.* ^ys ^il t)lTj c ^L» OjU (J ^ jil (IjU>-I 
a**- ) « (Tobacco mosaic) Ol^-Ojl 

•joUII ^^ ap ^ <Ltyi> <*5C i ^1 ^**^1 <ja Ulc JU^I j ^JIJI olojl 
Xyfi y L y>\ y - 1 aJp Cj y)p\A d)lp j-- (1) 0-»LJ! 6' ia>-^U 
4>«JcJloiL6 CJlS^j c j ^.^-a W Ai« *i>-' ^Jl!l cOLJl 1$ Sj jp ~ jil d-fc' iUlf 
OlJ y Jlol ii l^*| Ajytk^iA t ^)b IxdS^ 

£jj V" ^ dr 4 C^-^* jV/aP u^ - j^' 

^ -b'y jU/O* jt l)' j i (Jy ^ ' 



- YA* 


( m JO) 



(W.M Stanley) J7L- -f.j 

oUjjmJI jlU — wt 

J-"- o'* 

o^->y o“JJ? o' ^Jjk J*- 
. oUaJI 


( n« JO) 



^ill Jljjl J. Sa^ Jijj 
^jjUJI o^j*. *{1"^ 


^»1 A~U jUsI ^JJI jA ^tll Ua i ^iJl OUll J ^11 (£&\ 

. (Virus) « 

yii! a»UcS"I J} j> Uj) Jvs jJ <y Oly*« C-»-“ a*>j 
tA t (JUUil djiy-T OlS>-U j> ^ A^A cic5^ jj 

^<]| j y U-t q? j* <1)1 uU| J] (Frosch) J » j y j (Loefler) 

jf- Vl y> <u.^ t_o^ 2 j ^a!l (Hcof-and-mouth disease) 

. ajjc^JI y* «iio Ol^all { J^a jo Ajliu* ^J^U- 

m « 

y« ytS” jbJl C*>-l jl tiMi *oH yj 

. OlJI j t)l jJ-\ j v- y y ft j ^)l A^yj ^ a] 1 i ^»Vl 

jwill j) ^,1 l^Jlp- ^JLiaj Ol _/>j!l i3li£;*«i| AjLu (J j 
« jV jp ja? t (Filtr able Viruses) « ^ aI;$I 


- XA\ 


& yk*; j' ^ jj &\ )) ({ SJjISJ! )) 

. aJ <- -W (jt i) ^<l*jl «A*^“ ^ Ol 

SUL! j > j, till? Tjl > UjLpI Jp OLj^ill ^1 «_AlvaJ J 

jp tikk j i oljJI oySJk-j SlyJI OLMjj aJIJLj tx U 

C*.*J Slk-I 5 jj} j l)1 jjk> . b^U-l ^t4p aJ jS*" j ,jv**«k)l 

OLa-^- OL*_* ^^1 U'ij . aJ^-I U^~* c?' <J 3LU 34*- _j 

j^klj (iU4lj t (!)j ^^Wk.41* * ;Y <jP Ui ^*1 JiJ AjUb ^ 

^k^~J N — 0 'ifl ^r* - 5 jkl C»l»jW,l u«-> — j ; <J j^aJl 

. l*l‘lp £jt^ y*l&l 

( mjS4> (Stanley) Jib*- ^.j*^ ^-*-Ul jJj ^Ip Jj 

^jifi jJ ^ _» jj 4^‘Ua>- (J 4,'Jj jji Z a J; aj j _ y_ j~k£ )) <!)l^i*J 

• « • « • 

(_^ j ^JsSVl ^Jp bl*k»ol ^:l o ^i£,'i Oba.-j>cJi 4 ju j . (( <!)t>-4Jl 

ol jjL ot i av-Ij.a) 1 1 (1) yi!l IJL#> ^ oLaujVl <j 

S4i** aJ J >■ 3 Ol4>-j j* ^1 jJl j yA Jf (!) j$C; OUj _/iJI 

<!)*!/ 1 1» jJLm j • (Virions) (( OU y^i » ^wl I^Jp jikj 

3 j^aJI A)tj i <S^ A^b^V I <w--S"_pl e4^-j jk OjJjvlIi jl 

£J^J . iSj^ Jl ^ (j 1 * j' Ji <J Jlp O’ 4 o*3J^ ^ J&i <P' 

0 jt'jJi&\ (Inert) ^UW- Ojj j^t U J*kJl 

m •» «• 

JA vJj^P Ai t(10 j ) j' ( I (!) J ) Jv^y«U-l 4>-t JA 

3 jXs’ !ju l« l« aJI jjll Sill I y* • 1 

Ti jAa tk^ « t o ^ )) ll D 4*j . Olui-1 ^a x!jIL« 5 4pj 

J* 0 jSsj 45 fl T 0 j 9 ii^4S”* c U jk jl i kr j' 

^ j jxjll (!) jSc* JlU!l aJ>- J>-li J j . P '•* jAa tk^ Nl 

(( 1 (!) j )) jt (( 1 (!) ^ ^y~tOA\^~\ 4>-l a 4 Ij^Ca ^4^ (>* 

•> « 

Jr* f jk k J^* J'kJl A*U 4 olj**- Sj 

. Sjj4ll ^ jf-\ 3 jA 



ijA l<- J?* ^fUJl ^ <_r*J .z^ b)l jJI (j^J 

. ajc^jI AilJaJI (3^U>N Sj^l ctbU^/ aJI dibs . ob!^ 

ajjjJI l^l^l L ys>- S l\ ^Jp j — C-’b^jy-iJl jSs" (J aJLs^IaJI iljil aJLJj 

«• 

<> JJUII b>* d^jj < JJUh j U/Jii _ 

IJU>j . (— >L*aU jJjWI il j.* ^bbj Ai?w*J If yS^t 

IJIa J&j . jJilwU a^J- 1 b*)bb!l ^jlp- oIm»j^u]I 

l r ’l yjtj JJjjJ? JjP OL*jyi!l ^Jp biyj a,;M b>Uj /ru 

■ •■ • • 

t) Ji ^ll j)l <jj . ajLJI jt aJI ji <j jC^vJI b!>U~l jJp s ^Jtlil 

IjJjli* V-U L^i-I ob ^^.* ^ya^u i’jbL* <— J y/S»Vl 

C—a! j L!)^ Ob b,- f jL^pI ~ jUpNI Ua Jp t aUIT b!^ 

• 

^yaly^l OI.A>-j ^Jp l^j.-bll TjiiaL* I jtwjJj U ^-ld7 (1)1 ^jSvC — 5b* IS - b^>- 

JJI AjjyJl ol P^l ^ JJbJl b>y, ^jjUll J Ab‘g.1 OUj&l j 

OjlS* 1....-1 J . AJ ybi-l C_A*lis> jJI AA It ^11 A*jljjjl Ol* jJUil JU^ 

(j-* J ^ ^b^-l y.S Jp Sj-ilS yP JJUJI aJ>- 

o^u^- ob (3^*^ s*A(jjbi oi j jii oijbiNij ^bi** J>\ ciJib 

wJWjJ Cj1jU«N 1 (ibJj ^iaJj c ^JjUJI <l)ji Jp* y* J yi! b A»pl>- 

Ob? y^/l ^ya*j 4,*vjyjal1 Ob y^ll J/j < j-* (1) APlis 

• • «• 

Ajbcu* ( ^Jp jJ'bJl ObCji| Ojbcdb «UAj 

. Jjgi b^ A^bdl A* llaji J^U* di53 J 

A*X(^^ojl li*il^h.ljl ( Jzwj l*-lA ^jA C-J LvCt**J 1 j (— 1 ( bx< ^ s » jb * 1 ^ j( 

jjibil^ j*Vl O^Uaj Ol^jy3Jl ^Jp Ajy3-I 

AJJ (JljLujyijl (1)1 ^ (jA>rdl ^ Ol^lj^l dJib C-yggoJT J . bjyJ 
(J ^yap^-Vl 1 4y*L*Vl 5Jb^5y^-Jl l|Zbftva A^-! jJlv* 

c>*J • ^ ud/'* *tsj O ^ <J* 

<JjU**1j 41I jy* (_5 Ay*.xjj i2j\7j\!£S' cJLojCo'I A? £j\*mjjJ£i\ j] 



- TAT - 


U- 1 JpC~Ui j < Vi>U U-jljJI Jbf J ^Jl 

^JlxJ AjIa> jeJaijL l^L# jl aj jiU ^Jl L^ j j5s' ^Ap l_.w !a»a*J 

iv^ ^ ( J**l jp j' ) OUJ15" OUj j<i]l 0] J jjiJI 

jl iuytOfi- OLu 3 “ ( JJ>vi A>CJ C -rfr^ ^1 

* 

^Jp 4 lAJw j^l jt i 4 jj £ 

(jUJl J jjJ^l (J j . a*^- 1 Ol«Jl£sJI y* j-i^W _Vmi^^ If” aA>-j ^J^JtJI 

. IA aULJI oLJl^llj LftUsJ^lj Lil^lilj aJLJI &\*mj jJ&\ ^yz* J aJLuT 


: oUj^JJl 4 Jbl» 

<jlp“AJI jjij jJ i y? jA ^Jbv* Wj^-t ^)l i^jj >% Jl AiOaJ.1 <jlf” 

S-Ul ilij i ajjC^j 4jU*j Jil *fJJi» e - jy <1)1 \^d ^Ip 
t AJUkdl L ^£jl f\ j»t y^JI l^uo (JJI 4_*s» jl! ^yil <wil yil 

^15 j i <— »UaU jlp^All OlJ y* alp jwa?o Jib*- ^li 01 Aaj 
1^- ja Ojr^i aL»P Lf L yn\>C^ Aj jCI^j CjU^j^ (J 

ot A^*jj c 0 l>o OLj (J jll jv*s*)l jjJb*- ^ i 
yAj} A»*JuJI (iJJj (Ji ^j£> y UAlP — 0 t&^\ OlJl jjp O A* ^^3 jil 

8 )) ^ *4* (j&A jil < u< ot 

Or* V^J-rJ aIjIjjL aOUj jjvai <J OJIi Aaj ^JjLv* Aij . (Virus) 
^Jp Olj_jL!l <iJdJ SjA* Ot J ^ j j^i!L >-^ 1^11 OLijl jwip 

Silpj^ (J ^w*lj . a*«aJ jv^siaJI SjA* S j* 4 jl» ( 3 jil OjI A>-| 

W Olj^lJl £& 01 CuJj < 0*1 jA oAP AJU J ^]l il~>\ j jJLJl 6 AA 

If c j! ^Jl J 5<jLo^3lj i.AvJaJl AilSvj SaIp) Aaj 

a^ oLw L^AAi ^ ol j ^1JI oAa ot j dJLiU VLf 

. ^Jil:*- ^JlsJ *.Uibj ^Ip J 0-^i A#u (Best) C«j ^lij 




(i) J 

IA iiSUI OuJISnIIj IA1!k41j j jj&\ ij&fu 


JM 

( ^J-l 

i » 

f*“' 


: kif 

OUj yj - 

- \ 

OL jkiJl 


Y * 

(1)1^411 /. 

lA* 


r* 

Jjill yS y> 

< _ r *UiHl 


r* 

£ja\\ JSj 3 

Jljj'Vl J*lki 


u* 

jk-^i\ ^yS 


3 Aj y2£- 

oL^j ^ - 

- Y 

yi- 

n 

x it 

A^aU-lL^-lj j 4 jV 1 A*4t 

JS- 

^o : 

* YA* 

(iljjl 


aAj^J Aj y&C' 

(4 j 1 ..jj j 3 

- r 

& 

Vo • 

X u 

Jji!l (J jA^l\ ijZj jdl 

<iA' 

Uo* 

x V 

jr J*-^l 


l<4>- j*'i iL+>ijjjA\ CjLi^I (_iL«xS^l 4«^j 

I j/^i\ (1)1 4«J \-i ,>J ij C Aj^4oJl TCJjlj c? 

H mrn •• 

C-^ji J A*l*7 J jJjJS* yJ Cj \ jjjj Uij' ^ <1)1 jJ-lj (1)1«>^I L rt v2 ^ cP' 
Ajlj^-lj aJUJ^II A*** J ^j^l jWl *>U<? 4 pUll aJI 

TUjliLJJ aH*js)I ^‘IvJ ^il dJJjj j£.«l j OU-il a4/b A5 yt« t-yfi Jf 

. £>Ulj 

AO \L~Z>- yA aJj^I £j\j\y^-\j 'jC- £j\*AJjjh\ C. aIx^J 

c^aIs^-jc aj _^u$vJl(J4l>«^jll J^l ^dr 4 J ^ l^«l>«>-t 

U-* ^ U A *■ y? <jj j£w>Jdii ) jj » . ^ T‘ • c ® >, L* 

(>jU l> j&Jl ^>«.>- lAi ( >*411 y* ( 1 )^* ^ *s? ^ 
ol^*^ L*>c>- OLkj jvfi)l j(£"t (1)1 (_gl C (J J 0 * ; * * * ( 0 * * 






- VAo - 


y i) kLj^ijJi 0 jc£i (Ja*^ 

jl ^ cJaJV £*»Ij Ua» U^t>- U> l*T t (Bacillus typhosa) <( I j yJ 
yS "^ AjijioJl aa IaI ^ £jU <J>^Ia ^<5^1 

. (staphylococcus) 

jl # !ji » )<Jjy y**^ i y (Virion) 6j>>aJI <— S’ y m 

(Sheath) ^ aj -U-^ 1 ( •A>-t j J j U* 6LJVI A-^XafV fl 16 j )) 

(Envelope) <JfcU< 5 jjJj _/p 1 VI j (Capsid) 4-~ol5” <y?jy. 

ia*>- ^Ja l»J t_J)l (J jjj . CA*m jjwiJl (J 

«■ 

(1) _y I^jj Lj* jij* {< I 6i )) J! Ji*? 4 - 6 l« IJIaj 4 $ y&* 

AjLb y *■ IAa La jA <Jj^>UJI j . ta Jla g I6j » i! J»j>- 

jL^-N! ^a*« cij • ®l j*Jl aJLa>- Lt>^-I ^ \J j^Ul *lA*Ji tiiJi (J a»61o yf 

JJUl! aJLJ- ^j*>UI *-lA*JI y U j>« 6 ^>*jU6 *Js^U!l Iua J j£»j 

CSjAi-l yj jfi (J Ail-i Y (Ja J 4JJ-I y “^TJ y~ ^iA Aaa 0 j^-lj 

«• 

6 jj joijl y tAwfl U j>< jU-l ^Js^Ull is y*^l LjL-j _/*JI j 

m • 

4>-lj Crjjy «A*L _«j jwjJl . ^Ul) <_^j!>UI 0’LiiJL aJ aj^aV a*wu’ 

« » 

6 j t {£y>*\ il y jl OlwL;\Jl oUjAp U?-l jt c jS'\ jl (j\J > | 
aJ>*I»X; jl vlwujl^!! ( j^l j Si y 

J\Si> J y U jlNI y il jil oOA 

y C»L 61 c?l . JjUJI aJ^ yjl y j 

J L6bl iy Jj <w^>0 I^-Ua a 1 y J yaJ - 1 j J*UJl ^J>- 
. ifty^Aj A<#«*i«ji i ic*oiiKi'yi djic^j'yi ^a 6 j^<aJ~! 

«• m 

yiadl.j^ JJ 5 t t>* ( ^^V J$v 5 » ) OUjijuJlj 

ij y 1 ' . j jW* <j, a j 4 p v^j' j y ji-^l 61 iii! i c ^w« 5 Jl ^ (J 

(Jil yj C 6j j^v-*JiU Y * * (J| l^-*Un>-l C CjL«J^;I jiJ iglsll 



- TA*\ - 


(nv JO) 



oL-li ji JSLi ^ — Cj ( Y ) * C*U-OaJI ( \ ) : oU^ijuJl <iW I j jkll 
( e ) i uUJ! jll ./J 6 _^j ji ( t ) ( Y — £> ( Y ) < 

u>j 4 jjji ( A ) < fJ»LUI fjJij iijiJ* ( V ) t 6 jj>» ( *V ) < I jlj}Ju*}\ 

.(dj&y 

,/S”^ ^>* . ajUJLSJI a +> y*U! JUxu-L aj j^JI j j4>- 

j J V* * (J| — (JJjUJ-l — iIjLij^uJI £-1 y\ 

\jJirC CjImjjJIW j £ t (^jwU—JLI £j\*»}j3 <!)j JUj <lrf ^sC j 

* • m 

C-^J J JU- ajI Jp L^!j c ^ jff\ v-T j3l J. 

■ - 

^ <j j Y* * * cii d (J‘ v 4 c* (Jtj jJ ^ j uT . li 

4 *» 

AAi — Kj> j& — a 3 <1)1 cJ?l t <l)jj^**JU ^0 Av? ys- Jjlsy«l>V 












- TAV - 


OUjj ^g*j! ( jA*j £ili*j . ZJ A/ j^II ijd>- fj 

m « 

U J* jjlsHiV — ^J U*J* jijJ Jl* — S jdtydl 

. Oil j o 


jl Oa-lj Jp « a-^olT » ^.u *-^jy*il ^‘jjJl i£j^J 

aJLIs ti **> j* — $ f\y ^Jp — olu jjJ ! ^1 jjt j* 

: olhU-ol^Ji j* OUIp 0! jl Je> i5U*j . iJUi« oUJ? Sjp j jt S4>-lj 

Wj (Helicoid) Ljip l*i c£ j^r' V V 7 ^. Ji^ i' J 9 

« 

— a*» jiJi iSj . ^ ? /jA (Isometric) 

*li jef (Jsl a >caa Si Ip $j<J — l)U*uJI JiS j^i CaLl^oIS”" 

Ja-*M J iapUidl i_J jJ L^i «JuLj ( ^*\A J<i ) 


( ha J£i) 



j **j*~ kr* oIpaJI 


*i» j>*Jl elJi Ul j S0wl<l) ^Jsi-l4Jl 

^'j^' C? 1 ' 

jkkj O^jyJl c>t ^ 

ti t>c* $I.JU>-jj i£JLJ<,J jj> jJl 

il^l <Jji $l>-uli jd ijtj j*i 

• * 

<jli>-Ui £lk>l ij, i {jL+S* 

f ija *. Ji L^oa* JP ^fUiS 

dJJi jp <jt $ ji L r ilp} 

. UikJl AJj-LaJ Qtt j jut)l jl-lfti 
Aj O l-L»-*j|<Jl jl Ul 

$,<11 (JUI s.Uul<Jl <J*U; l^ii 
i t^U tij>u jj*!l <j^*l^~l j* 
t (J*l >^l A?oL» $ J<J $t <jji 
t Si4#o $ j<I U UIpj 

^AyS'jfl ijUX*Olilt* l^>jl^#“j 



- VAA - 


j u-j Jail <JIJ 4>d — c£j4j-l 0 jj j& J* — 'OUjj iilifcj 

• • 

S jo-Vl a 4 a i_J» jjj . l«tJ ttfJju Ia 1 A< (^jJI IfJ 

«• s» ^ 

OUj _/u«5l lvi;t jl ^iaJi ^a; IS - 4 (_£ jl jia}l C>lp j*.j£ ( j r w» 

• lj (Tadpole) a-ao J&S* Ja Jl 


c C->U*j yuiU A^U'Vl ^j^aJUaJ-l Jp <J> jicKj 44P <JLj 4 >- jiUll Jl Jj V 
JaJ Jl tl*U»j jull £l jjl j* 5 JLw> Ja J Jp 0 ^>li Jl jJ V Ot» J*ll j 

lXj J t 4 -lp (jix* li> tj^Ayaj c£l 4 «u £** ji ^ (diUI j t (!)Vl ^liU! I ^s- 

Jp Ji t <aUo (_£ 4 J! jJ jil ^»l; <j*3 ji JS" 4 a^*J Jp SiUJl 

Aa^aa^JI ^. !.■ ]?! jJjIa* ^j c cj • l*«>j^flJl <_ ftl.*^ a-I^U-pI jj*j ^*^ 3 

• 3 J*^l t^tl A-J“l C-*lol^Jl Aw* * * H i AA a *1 l A-J Us) I 

i— >*A> 4 j 4 ^- Jp — ^ jAf' Ajk^/sj (£>\* ^|p — o<^UJl c— 4i_j 
OU j joiJl (Y) t aJI^.J -1 OL«ijjv*)l (^) i OL*jywi)l < jy» a»Ip 
jl — uU^S"T ii j j^U j i Jl oLkj j^iJl (Yj c AaJLiJI 

. (Phages) OliV Jjub-I j^-3 t (Bacteriophages) b>5sJl — OliV 
rjpwJI y» a> j4)l l j*j io aJLsJI jJ & I ob U* a ^isJI a*j£ j 

Jp c^Uail OUJl fj] jvi3l jil Jl eld ^*#^>1 Jp 

OU<»j j^aJI «4 a jL-pI jju L« iiU^d d-WJI j i A — ij <— ->Uvail OLJl 

» ♦ 

. ol J^~ I OLaI J^vJI ^ i 4 p 
«• 

4 -o Xa ; c ujL *3j*j& Uj 4^ jS " I cA-A-^au ^) A-j J>- c-»Vjt^ iiliAj 
«4 Aj c OUj^I c-aIx^ (J AjjU-a OU-j 4 j JiX OUa^ cij^j Jp 
(( I j A » SaU Dl^li] Uj ; ^Jl Jjj >’l C_J)I (\) : ^ OUvall 

(Helicoid) ci jl ^ OlS^lj] U j 4 --«j 15 s )1 (Y) c (( ^ 0 j )) S^U jl 

(Envelops) J*^U!I *fr3 (?) <• (Isometric) <S j\J* y ^ 

4-iJwadl (^4-* 4 *j yko . ai jp?j ^4 p ^1 Ojj yuil) jU^I 



- XA\ - 


*\ &>V>U Id* (jj . OliyaJl 8-lft <y (fi 

£~*p? i (t f l) j )) <S iy J' jjA*l^l <— .5 LA !».> jH iJUill <JL>\*aj yili 

(( I 0 3 )) i$J yJI ^ya^U-l y U| U> ONl y>- tij yd I O’ I jA ~ i cl»U»j y> «H 

«• 

4 j yl£*Jl C>Uj yiH 1*1 . yj yi)' £jj <-- ■ . . **'>• « 1 0 j 9 ^ya^U- ^y* L*i.J 

OUjyiH S >i« Jai 1 If’li ( < HA ) o’Jiil 

• » 

O' Ac- C (( I 0 ■> )) jyd-*^ y 4 1*J Oy&j ^1 <J>}U)1 4 JCUp 4jy*y«jVl 

» m 

y u-J Ob [fjuuj i y^Vl y*dl (wJJMl Ujyu OU*U)l { y**>' 

m 

C. 

. (( ' 0 j )) ^ysUU- 

^y* — CjIaj yjiiJ c-A-WaJ Ol>^j, iy£ Jy*- <»Ud-! jjijj 

m 

( Phylogenetic jj SliJ Ca 1501p ( y'W ^ < ^6 t T j" 

L j&J! y OU^t CJiil -l? OL* j yiil a*JIp O' £w> b^i Relationships ) 


( m JS~) 



Jjj^yi ^4^1 c-»^ t —c> ji A 



- u. - 


— J~r- ^ ia^ 1 J* 

i L^lf jl JU 'i/ U ^ UaJ j jU 

jl Ij^iJ ,y l^« el>l£j j>- j* i2xi4 l^jJlp jt 1^1 Ul 

{ A -ly^ » “■'yj’i <^i» — y-T Jjy tf” — I4U! y- 

• J*^?i SLij 

i olwj jjh\ ^p\y^ 

< _ylyV <uij JjJjJS'j^ Ot j^Ul 'U'tji c) ^*>*^1 j _^jiJl <JjU? 

d»Li)i jwae- ^y» JS ( JS" < — k ^~ <j A ^L.'JI 

• m 

• ( 0 V* JJ < -*r > ’ o*-> V^' 

(j^ y (_^ Cf^Jji <y Jai* ^- — »<xl 4yj ytiJl Ol jjLJIj 

iv^^l d»bj>-jll jl^l» Ajjic 4*Jj i ^^U-j jJl 

( W* ) -slA-'j JU- J la-'jZ ji 

0 Jj4>* 


V LJ ^L.j^gil’ Jam* .^y 


JiJ*’ jjJM 
w rjjf* 

sjrjjjP 

OOjJ 

oUI 
*• to » 

. . 

*-rj^ 

■ XI- 

10 X v- 

t 

(Tobacco mosaic) 

V x n 

mm 

Qo^m 

« j« £ 

CUM j* 

( Tobacco ocrrotm ) 

^1* X V 

y -C-- 
> 

T1, 

• j* Cf 

(1 oiEaln bu9h y atom ) 

1 

l 

: 
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( \V. JC* ) 



l*" lt'Jjc* 1 u* J.r*M 5 j>-» 

(^jiiJT JJ* 0**4* 

: Jj y OLj>» UU-lfl Jio-j 

• • 

4aj 4?Uipl j Ojw*Jl jl ^JjUJI <J jJl&ll j y*l ^Jp — ^ 
ojJli3l U jl ^1 t ^yj Am ^ jll <y*l y^V Ij-Us-ij 4 V 

. l^b iuplyi* Jp 

. u j&j u jjc j AjJ-i l^u-i jp-tjrli^pi uj^p( — y 
iJtjfcj ( Sjl yb 1 Ap? j} *>w*o ■ — ■ r 

4Jli^ 4ii (J^Vl jl ^JpVI 4jU>- ^y Tjt jjb£ lij ^y j (J^ 

V 

. iLSkdl 4jj0i j ouiaJI 

d—iil La 2 yk)i jt JU t o yku (J& SjwLaJi — i 

i-w-« c 4.J j j ^ — <b jJU~ *b>-l jf 4 IaI-Ip cJbbl tf" — c ajL^* 
4ljy OIpIaAI jolxi 4>«<Jo c Ol> j j^JVl j yiil *-Lw jy 

m «■ 

^Jal7 S^Lp} y* dJJi l. j c J^l yJl y U ^ j\ (Ionising Irradiations) 

(J 4 aJLa^II kl»li^aJl (J t yiJ t -.W 1/ C *— ’li^^fl 

«* 

. OljOiJI UikJ! 5 jOill 
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oUjjJl ot dili . l,Jp Jik7 JJI J,'yi jlicJVl ^d! - 0 

mm * 

iJlJ! CjL»j jJt ill 4 I^Jp AakxJ ^1 J*' J«!l f (j <_kb£ 

3j*i" yj ijmj yi Ji* 4 4>-l j JilJ ^JjIp ^Jp V} ^ia^j MU 

MU l^Uj 4 SjUJl uLJ ^Jp M| ^JilaXi 0^ ^las<«j M (_^jjl 
^Ail £**' j y> U l^j c Jk«i oJ^I j U^ai OlJlj Jp Mj J^i O' 

J* t^dJI **4 \jP j* «j-j> J** « (Host range) JJUJI 

, <djyai jjywjtj t£-l>-j Cfi ^jy* lIjIjIJI ^«tpjj TY' <3'.P“ 

m m 

Jik ’J ^Jl OUj jujl (J dJJd^" ^J!UX j (J>' j*M (jUoM' (^Jil )4fcj 

* • 

O' MU uU_j j\il! «JIa ilLgi 4 OLoM' j O' jJ-' ^p 

OL* j jUJI ( Jl< ; OU1 « _/p 0 »4>-j OUoMi ^Jp Ml 

m m 

£^eC*J U l^U iilJJSj 4 JUUMl ‘Uyad-lj ' jj^LtlM' { j*\ 
oAA L y>* J ( *\ ) J/UJJ 4 olil yJ-\ OUM' ijv U Jl&M' 

<yj ‘ <y • J 1 J* 1 *" <y 4 ^UjjU'i 

• J* J* u^-A* JUx^M' <U»J 

• (Ji 4— •U'J ^viii 1 Ut 

• * 

Oli jl^l JiU J L^* 4 jUpi-M' e-aiU' J jjUli ^ ^ j4* — \ 

• 'jsky M (J)' 

(Metabolic activity) ^a>' -ULsj ts' ^Uj^iW ^j-eJ — Y 

• « 

. l^Jp 4.*a.*iP«xl' JJ' ^jU" 4 d p •—* jAslt 

: oUjj^l' £pjJ 

4 ^jt^*l 'f* oL^laiJlj Ijjc^vJ' jjp oU«j ca^- 

«jJaS**J M Lfb' jP ^P (_^tiLC M 

^ ^ ♦ 

bje^-Jlj ObjkiJl IfJU- jaJ ^1 ctlk^" ivC-Lvi’ JLJlj£ C-oL* J ^1 

* m 

fjA OUlj ^1 <3 illjsj 4 (j 4-i^U-' ^ jJj 

• »| • *• 

! 1^- L?" jl 
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( •» <Jj-^ ) 




>7 J'W 

Qj 

^>3' jfj«« 
wUI 

jrui 

^J' 

u-j> 

jJCJI u^j< 



Qj 

S' 

.\jJH 

i-4>* ol^ 

i_5Lll 

juy» 

Q 

cS^J’ 

■BUS 

jQEQg 

4..5LII 
( ) 

. » i JadN 

jUV' • wi.tit 

• 


wiKJI 

jl jL*>[ 4 oil 

'-ji/Ji i j«Oi 

;-.5M 

u* c^ 1 

jUV' 

«• 



.UJI 

•W o' 


aLUJI ob'UJI jt OUI jJ-l j K& ^jmjj * II . dJ j; ( Vjt ) 

« « w 


. 4 j 


u* *p J jilj : (Tissue cultures) £jl jil (L‘tt) 

£ *■ f- f. 

(_jI4p CX,< ^Jp j*Aj j! #-lvapl ^ ^e- i£ j&- &jj* 

^>Uj ^1 i-i^-lj < yu>- (*^j^ j 1 * jX aL^»I U 

< 1 ? ^ t !>Ulaj l^Jp 5Uku (J tx*j <!)1 I ^lia^l 

I Aj^fu ^jA 4Pjjll 


c^ill <jlJ — Jjl dxi( y>j : (Suspending fluid) jUll JIUll ( I ) 
t V^~ Ij^A^-I 4~w! <ilJU]l ok-Lj>-*y I jjS* ^p 

j y^ jaj i ci> 4 ii ua s^tp iibA_j 

; JVlS"4jUj^4^ l (Tyrode’s solution) 
















( * JJ* J&» ) 

* 


. . . 

t'y T * U* 

('yA • • ■ 

■ * • <J^“ o'* 

*Hjf!y . . . 

y* 

» »,Y . . . 

’ - * Ji 

^'j . . . 


» »,Y . . . 

■ ■ ■ x JfV 

. 4a- 1 jP . . . 

. . . *L* 

)) ’ jl . . . , 

■ ■ . r jru 


,j* j^ t j' aJ>*I y I 4y 4£c*tJ (<y) 

. j£li jt ^ui jt oi3i jT aULi 

To <1 )j£j 4i ^illl 14 a j ! (Virus inoculum) giBU <£> 

OUxaI* Jj* 1a ji- jl iU&i* *lyiptj A^jt *! Jt*»t jt <jMJ jUtib tj jl* 

• « 

. <y j j*i 


t A*>- <-U*ptj A^jt^y U jiP jl Ai^-Vl ^ j y*^ 4^-1 U^U-I 3 

J ajy Jjk y ipUU Y* «ii fjyii j* fly *>Y Jly cX^.j 
ii)Uj jt ^j j^ill ^iill l^J| «J>Uaj f t pit** y j *li| 
j^l J J*t 31 t ^ *i)l ap jpl *4 a (J c5jL»!“I ^JaW 01 

. y~i i^i jp 

— u^-l y* 1 ti^53j : 4y ^br* ^ J* £djj* ( ^ ) 

JJU- y t yj j^ill ^Jp (j y£ SiU — A>»ilil <u<LJt J>-b jA j 

^ « » 

ft ft ft 

<y J jvt)b AjUo^U ^bli ^Jlaj j l jv^aP’ Ji t— >UJ j' *lo jl 

*Up (Incubator) yaft J>-b Tp yj> yj A*a-Jl Jp-b T**c£ ^ l* 

tlJ!3 £9? y 4 ij t ^yltll 4*1 AjLXW AlJjli 4ih Ajt Vj t i*fll>- Sjl y 

. ^ybill *U> <LaLVI OLUaII (J Ol yj c4 j-b- (J} 


: olwj juW jL^XJl pi 

# 

J-lij (Nucleic acid) cSjji tyjy t>* <yj-^' V*4°. 



- r\o _ 


J* ->4p (Polymerization) 5 jAj b j&jj .tj jA Ay y 

IftAj ^jLjj J , Aj-LvvU aIhX^ aS-p ^Jp J$JLS ajL»VI 

y w C fr 4 

Ujl ^>J V^V ijJ>j I*pI Aj JLL*I y \f. U iOp 

^ ♦ « 

(3*^* ‘"^*4 ^ AjfcUiUrtJl ^X««liJl (_j I^p y> _jl 

j <3W Ji Jj olsll J] ,>JjjJI y 4>.|j J a-L*^! 

• « 

. ( W\ j£a ) 6^1 

(S'vi jo) 





b^i } t ajWI aL^Is i-Lxu A-U jytJ} ObjsUI t-S yj 

: Jftl r UJI yj\ U i-jSai iLAl So** j£ J 


4j I 1 ii — 


AjL^-S^j jlS" 4p^o^- 


( ,-*:<> )-»: ii -(j) 

A-iul AP yA- 


( ) ( a> 4 pU ) 


J^w y> lJ-1 t>L^5vll ^Jp ( j ) tJ-u e*> 

1>J* j c Aj4~uJI AjUUJl(J aJu»VI loljj5v« ^ 

4 Y j 4 ^ j ) : ajVI jy Ji\j Ajut^Jl iJUUI t-Jljsj- y Aj&dl <LL*^fl 
il^Luj S jjb iLLVVl IfJ 0 ajX^JI aIXJI <1)1* 4 ( t j 4 Tj 


ot 


4>-l j aUa 4j x* {j * 3 ^ ajJ^iuJI a L .« X »JI ^Jp 

^y j* i li~ 4 AjLr-^jJ jlS”*AP y>>*£ j>-*ill ^ial! <Jj aJL.«I AP y>»*£ lj.»l ^i>l 

: JSfl j£i!l & 


« .✓ * 
l 

^a. 


-.*■ / \ .--I- 

1 I < 


\ 


/ 


**.». ' 
l 

(»<r I 


r • 

'k 

I 4 


I 


u. *Wi 

\ 4,^ Z 

N rf t 4»JU 

t .* » . 

I %/•' 


j ajuaVi 4>* *i4*uJI aLUI oU^^O' i*>-M l/j 

jJ w«j«il a1*»*L<JI j 4^ aIw) c^Uju 3 _^l 

• • - * . 

*>_ «" >l i ji£" 4>- (J| 45 j < aJI^J-I O^Ua«JIj S jv4^»I 5 

• * a 

. ( v j j4>* ) j i r 4 i jiii 


Ol 4 JjJ^ 4 ll j 4 j-* ( 1 ) j&Ut (Nucleic acid) dJL JS " ^Jl tJi x^ L*l 

**»J i J aajj' < (Nucleotides) 

ij 4 iiLJjT^ ; JI ij A-*-U^I S 4 >- jJl ili/C 

* 

C$j>* S-b-ljJI SUJjJS^jJl <_-S~ ^ _j . OUJ 'j* xIp al£l ^4 

V"k <>• ,r* — (Ribose) y> — "Pentose” ^li- j4 

"Purine” ) «4 pUj V"^ dijjjA-^iJI { ja*' tfiSj*? 

; JbJl ^>Jl ^Jp <^u» lT 4 ( "Pyrimidine” ^j4j: ju jl 


S4p15 


(5 


~ <S* 




( 4>i->-tt > 

( OiV X ) 


( JJtiJ ) 





~ r\Y - 


( V J j±r ) 

► ‘ _ 

# *Z*\ I yj''! 


JiJI 

=> 
-•/& 1 

m 

1 

A 1 

A^* 

> 0 > 


TjA 

AjA 

[Arginine] 


YjY 

YjA 

*jV 

— • 

[ H isidine ] 


*A 


Yj* 


f Ly e i nr ] 

- <*-** 

^Jl 

*A 

— 

B 

[Tyrosine] 


'jt 


- 

D 

[Tryptophane] A>rV 

tjO 

*A 

M 

B 

[phenyl alanine] 

M 


— 

B 

[Cystrn 



y» 

•jV 

B 

[Meibiooinr j 

A A* 

K| 

0 

T 


Threontne] 

» 

j ". 1 


\TjX 

r,v 

A 

[ Leurine] 



tjt 

VA | 

« 

> 

*> 

o 

| lioleucine] 


| 1 n 

M 

rjt I 

VjA 

fVahne ] 



jj*j Ji\ jl J& <j* 0 j^j l)^ U] S^XJ c5*^ j^Jlj 

jyiJ <£^. c} p cJnJ^j c (Deoxyribose) jl 

4 D J-* (JW 1 £*jl' J (j^L^TVl aJU>1 eji Jp aJIjS>-I J 
. ( WY j£i) J^l Ju^jl l^~Sy ^ »walj IT 










*- m - 


( m JO) 



<J15^ iij U 0 I 4 J (!)ljl jJ ** 

• ' 

t fr 4 

(Ribonu- ^ 

t (Deoxyribonucleotides) Ol-LT^JS”” jJ cleotides) 

: U 6 dJ-iOJ) <>* ‘Jlj' <i^ ‘terjf f o*J 

^J1 jA j j*j jll aJ 0 (^J)t (Ribonucleic acid) d-LJS^ j*j Jl 
0 j Ip a) _).« c jJS" jjj ijA I Ajji^ U (S 

d. ^ — *>-j t (RNA) (( I (!) j 1 i) j — J-Ij 

j^«J) jj-^j ^Vj jjl aJ t) j5s — j (^J)I (Deoxyribonucleic acid) 

S^Ip aI y* y ) t *— ajjS^- l« t3 

. (DNA) (( I <J ^ )) 

4 I*Aaj ^ ^ j l>»* ^hXP ^JaaIS ^ a J I ^ 

t-t£ 'j— £■ aJ (—*£* Jj (J < J S “>A> ^Jl ApI ji'lj 

• 4 ^ cK^" 

Vijj^ ap 'y 
(Purine bases) 

aJj-IJC ju 4pI y 
(Pyrimidine bases) 


(Adenine) 0^' — \ 

m 

(Guanine) cf^y — Y 

(Cytosine) <j** js** — T 
(Uracil) Ayhjt ~ * 





lj.,9 tiliJS’jjij! Otj OIjLJI ^_UyaJ ^)l Cj\sMJjJ&\ j 

• ■ w- ■ 

*— a*mj j*j&\ U! c jUalt c/*-? ^ ytijh ji ^ y* 

j' y* (_J lj/> U_J^< 4i# Ul^j^"l J (jUvJ^l! 

j\ij OtiUJl i_Ovaj ^11 OL*j j\ill (J JUM jA IT* 

• « 

jl j j^i j' 4 OUaJ-' V^i c£4JI (Jt5< 
(J £M4Sj ( <_£ ^ajl (£jvi;U jii (J diJT ^ j 

iOw*- 4 '^ 1 *' jjj jljkJl ^ tkj>< l^l» aIS -J 0 j' c CjI^*U ^j&JI 
( A J j4>- ) ijwj . r*l>-4ll tjPj*} IJ'jUjVI (J l£” 

* «a 

®<4* c 0',*»j _^jajl ^^a*' j ^v^i^U-l ^J^sl Aj^si I i_MbJ)l 

** >• 

<u1p ^JiJa^.1 J5UJI ^ j _/^l! A/Li^I? 4s- (J| c- ^ w l H 

• a 

, jui ^ii s jUj ^jpj ajl^» 

iwip Jj A*i jf- il ; Jl5^Jl <- r ~S’" / O' aJ u-; j N If j 

C^4>-} y* ajj«w 4* li t*J c ajUaj jJ5^y!l O^LS\4 a!' .5j4£ j£- 

: (i — \ ) *Jdi ol jjJ i 

«• 

. 4*1 jill j* £jj jlj^J — V' .ac-ljill y* j £ l jt >J- N 

, -U-! ^i)l y* j 0 Uaa» — 1 • 4pljill <J ^aj — t 

J J>-47 *tJj$ O' t-Ojjull y* OIS" Lij 

c U ji- j £j[*j,a> j OUX^JIj CjUi-va'lS^ aJ^IjJ X»U>' iJIaLj^I 
Sj4a!Ij CA£ jA y* U js* Oj^ jA»l a-JL*.,^)' tljLS*jil l^tj 

M 

i^S* y (J C aJ'jjJI (Ja'jaW aI«U-' 4 <^>' 4 " 

4 jJJ J jl— 1' y> 0 45 OUj ^till cihs 1 J Aj ®4* 

J4J a*««A)j!I OLlya)l Ol* ; v>- Jj4 \;i < 4 j'i* 4 J ^uill o4a 

. AJikJI OU^ya?-<J'j Olj4iH 
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( A ) 

( 1 0 j ) dJLJSjJ ^»j^)l ja AjjJII 

. a jliJI aJUJI OL *j jJi J! (j/iw (J ( I l) i 


iydi awJI 

c/'Jv'* 


(^■>> 

<w> 


\A 

c)l~>>jjl <_}ij^l j£ 



\o 

t^jUJ-l J&jZ 

aJU (IaWj 

— 

* l 

ju 

• 


— 

t 

0U*>«« ^1 JU 


i 

— 

t£ 

aJI j*>- OUj yi 

♦,r 

M 

(PRS)I> jUl^l 


0 * 

— 

( r °) f&i 



C OUjJj K*J>\+p Cj\S (Jf- (J y£- A^ J jj . Jl CJ1T Li, 

tljj ^sa»I -U» (Antigenicity) ^Uail jJ jJ a^W- U a CJlS" Llj 
(Antigen) jUaU u ) ja <*J juj . OLiiL a*a»U-I o*i — a cjUj jull t) 
full ( J^oa CJ>cui\ Dl j*>- jU-il ^*3>- (J li) (_pl SjLU a)1 

cjUaJ jjt j^aj jj£ h*jj :£ca) (Antibodies) a^Ui* ^L->-t fj* 
<_pl (8-globulins) oUJ^i^i*- l«U-l ^L jtCj — r*J~ 
*1 je*l ^a ^*\*£*jj Ay^l>- *-1 j^-l 

(_J a i Will OiX& (_£ } -t ^Wtll -tJ^» jl ^ aL L i* 

a>-^ kt>»sJ 0^ j *a<-cM *-1 j^*l iilS^ ^a!l jlJ 

i LuS* J! OljJb Lffc* &jj ^ycj ^1 iUill Ol«0 ja ^a 
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a Lai l ^wJL-l j ( ^ j j^l ) aUall ^ j* t>< 

.( Wt J&> 

l( «aL oa £j\j\ yi ) vl>L*»j juiSVi cJaks-l li| oilviil yyj 

m 

Jj jiaJl t y> £ jt-\ jl 4 jUp*NI <-3 j' *r^' aU^-Vl J 

: V ^ 1 

( \ vt ) 



aAi jJj-O 


,..;>UU c^Vvj ivi» -jJ- .^: ^V-^r 

, 1 ** ^>u.> ^ V J >' • > " / " 

r " ^ 


<J y> j : (Agglutination) d j*&)l — \ 

. SaUail ^L>-ty £• Ual^l j I4&UJ j ij ^ 

(Adsorption) jl _/-»! jAj : (Neutralization) JaUJI — Y 
».. ^1 aJU, iJLaiall SjUiJl OlLj -CP rclij If iul*j _/i)l ^Jp S^Uiil 

oLill OUJ y : (Precipitation) »— j*» j]\ — X 

. *JUH 



b J>z il—vali oUl y yiAi 5jli| : (Lysisj'A/lj^fl — t 

. *iiiJU ill* 

iW*il ^ * Jl Jr-*! jl — yj jwiJi 0 j^j 

^Jiiadl a^UDj 4i/" ^Jp Jj t iJMAI 4J w jt ^ j j\iJl 
J ^*asM j jM { y>^- 4*j J j£j 

, Cj*>UUII *1 4 J La lar .ll 4jjUi tlaixsi j tlailJ 4jp 

5pLi lf-L5*] j\ — (Immunization) 5-1/ <Ja*jX7j 

O-ilya 4 ^ l* <*Jb_jW l^li>C*«l ^|p — OU J jJ&\ J+p 

yf jl! tJjl-U-'V l*i fc JjlW li| t oUJl 

• m 

j ji uJJjj J ^=>C* ejl/u*t j« 4 a* il^Vi (J o-iLail ^Lrfy^/I OJb^i 

. ^*Jj 4j I -i>-| 

/ 

-W> jL-sJ^/I ^js 5jaU 9 i^*l ixS^j (_j J jVl ^^2-aJl 
»Wi Ja>-V i| 1 'W4l fU'« >f>- ijl jiJ ») tSjUsfVl jlUJl J| 5-,-j^iil 
c/Vl^ b yVp.> m <-JLf o yy> m jji*iil <l)t (-^l jVi <J «JUiil 

^ T jw»* W *)!] Vj t (Cowpox) (5 yUl {.£j4jU il-u* 4 

l5j-bM ^jX V Olull *■*)/ jA <1)^ Ja>-Nj t Ifl* I 

<1 *) i^l* f ^yj <■ *1 £ 0 jliiJl -Up jJ ai-l (Smallpox) <jLJVl 

^iJl ^jJti-l ,j>j ii^UJl 5 -aU 4-J Vl ii yd\ *1 

ijlWJll jt 4JU «a ll ejlil (( jy? )) j>-| . . . (J jJL-jNI 

t c)UJ], ^jj- 5 Ia jvj i£yd\ iSj^r l aj'U^» 3jjL {j* 

C5' C«*cJl l)' 4P^-vj vUu) l* t 5-«<^ 5 j\j 

I iS j^l OLjNI 01 Jai^ j 1 3 yj! 5j-lJ 

0 jliil *LJ1 i JUaJl (Jl-JVl t5jJii-| ^y> v 5jUpSi!1 Jv» 5pL. 

4 (Vaccination^ ^»l 5 . - Lol l a-L— *> Ci ^p 'tlJU-l)j c" *l^" 

4 "*>*i 45*^ (Vacca) (( 1^13 » 5-JT ja j'-i «. ^!>Uav?l 



- iA - 

ijA y* aJ^L** V] yA> l» jXL $ I (£jd^-\ i yA y jp& O' Uaj Ifi ^ j£ J 

a*LI ^L>-Vl Ail . (JL-jVI c5j‘^r^ 

j\Jfc V) ^ jil LA o' jUVl t£j.A^«J3 oiLAit ^L«>-Vl 

. Ai» jta>- V _/u-j 

’ LS*-* {j.Al^Vl -L^ AP’til <3* iiliAj 

. (Natural Immunity) L ^JaJI apLU — \ 

.(Acquired oi artificial Immunity) LpLvaJl yt a-J^LII apIaU — Y 

. (Passive Immunity) aLcU apUU — T 

•Ls ^iL*>-l fiJS ^p { j&*> 2j«Ai a-jl^UJI apUII iJZ+zjj 

(J 3.i (8-globulins) OtJ y^ybr LU-I Aj-IJ li ^jjull ^ J>\ 

jy>tii 4 **m j j\a)\ AjL»^(J A> AP j*t ^jA A**J ^ j\ 0^L5"" ^-t!l 

• 3' Jr>' (J* l)*-* j' ,j * j ./-all £* j j!>kd — Ijj ^ tjSwi — j$\ ^Jp lf~A 
aJjUaj i»U>-*yi ^a <&£ a j>- a)1>- fj JL-«cJL 1 (J Aib^ 0 jJ ii!*b 

. yjb aJIU>-]j A J iJax l l 

v— *LS^ j — ^jA \S~ — a^pL ^I I a»w^L- 1 I Apbl! L' 

^L^/l ^ 3 ^ ^p If a***»j jyi)' c-jLLpVI i j y^ apL* a-A-I ^L»>^Vl 

: aJ VI <j ^1 i£'b-\>. ilk ^ jj i ^u>il ^ j jx HI SiLAil 

ja a:* y aJV~o iL.^I tilli j : &Ay oV^Lj y&~\ ( t ) 

-Li^ < 3 & j ^ ji' i^l4>-] Jp 3 j-lill U t <j*» ^ yj *\ I 

(Attenuation) ftJ ‘ (Antigenic) jl—^ail -U y jJp If j-Ai 

aJjI j«0 ja b\y?- W 

c jLail jj jj ^Jp SjAillj Alili>rl Oji V OUiVl '.-.*>^81 
*.5 ^ j jLi AiA^* aJ^^L^ ^yiJl ^ j yi {J (JlA-l _^a IT 
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£ lf*«4]l - 1 A*^ 1 l ^ K*?y****.' ^ J* L$ ^ J* ^ 4 jL-i^/i 

. frl ^i^aJI ^y»^-l J <Jl^-l jA 

4J* £4*xD a*4* aL-- jll o-Uj ; 4 ull <L«ij jvill Olx3-b («->») 
o4*Jl ^gi ) vJsl^Jlj I^J ^Lij^l ^^1 ^ts"” * a-«*j ^ iJI ^j/sl _^*Vl jj* _/i^Jl 
J l^ixi 4*j IjTl i ^x'l ^L~^-l C UUI J-iJIjj . JliJsVl jL^j ( 

ijl (J ^wuJl jt ( jj.-u'U j ji ’/ • ,T IJIp ) jJUjjall 
V^J ‘ A^«— >A‘.Jl (3 A/uiVl jl 'j'S ] <k^)1 A-ilS" aU* L^2'^4v jjl 
^^1 _^Vl Ol-l>j Jp l^ jwli Jliai'i/ a-ll Olpbui^l jl Ob j\~£jl «4f 

. 2 L ai I 4J y Jp 1^- ^4# jJJi j* J* jl j_ji 

,/j/* <J^ 0^ U. I ^S*U ./* {f ( * ) 

• • • 

*• Lap’ll jl ifwJ^fl J] *4 J^aj ^U->-Vl J>-b jUJujl) (_/«»'>■ jjyk 
jli 4 ^ Jl i^->l_l>- , V l^J>-Ui Jbo_« jaJ>; jl ^.Jax-j j_Jl £-*LI 
Jj J y~P Jl AiSvC V 0 Jl&j a jUUV ot*ll jjt- <Jj JaJl (J ^ J _/j«1I 
Jp aJ j4» jji £i)i J j*J 4 iU»^.l aLIa!! #LapVl ^ A**.«J^I *!JBJ 

1.U SilviU ^U«>*Vl JjjJnT Jp .sL-sj-Vl <^->»X~J tj * Jl w'l-b-1 

, l^Xi oUll ^.,>11 


• ^ < j^U«- 5 »'V I ) yi£ (Passive Immunity) il—iiil apUII l*t 

4 ijjj ^Ui Silva-* ^l**«>*^ (Jf- (S y£- 01 j->- jt-J] l*j^l^ 

JifjsXot'jA' A>-t Jl*i 0 via] I AP-Uil Aj j) jl y&- jt jU] 1 * J^k£ 


£ SjL jlajl a4* t j^j C+Jj i A^pLyaJl jJl c^4>-|j oJ^>- ^jlC ^U» 

ij t Jlila^l Ji ij iwaJ-l ^»J 4-^ <pL* C-*LJS^V jL>-^l 

j*t*^ jj^U^i^fl s jO ^. j jT ubjjti iJl *ii|j (_fJ>-|j *L j]l jlilXJl «-tdt Jt^ji 
Jp S j4i a-aJoJI |v^p14 ^Jp li 4 t jP JlI a*jIa* Jp S4i)l • jJall 
Jp t£y£- ^*-Up ^uJl J-A* j^ 4 Prjj ‘ A-*- j >ail AiU<!»^l Jp tJUJl 
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kSJ OljJ 4ljb i 6 ji j oL$C 5il^* ^L,* i 

»*L— a ^ ^swJj c Lj Tjis.i ^ j OLn*>- £4 iUt&Uj *J_> > *~* 

If- ^ j juiD flilviil ^L.»-Vt jt ) O'jJt; 5jj>dkl jj! 

6^1mAjI <-UP C ' X*0 iLiJU* dpi** p_j* 

• *p/' 


J 4 ?-j £ _/ui)l j (>Vl -W> <— «jU-j 

L J 15"" j^aSj ^p! iUj If* V — uU j jot)! 

^jCU**X4 o-ja JOW j«Wl ilJJi A^t ^4j ( Ly^-I OlilviJU 

*-^U)l j *IaJ' ^ y> j* ^ (Carpomycin) <>- 

. (Lymphogranuloma venereum) (Sj* j" 


(Haemagglutiuation) Jj}\ d j^Ul 

\S y*~ cP^** J *^i ^UJI O' \ (Hirts) ^ j* Jb-V 

i <£■ j~~> J J^kj jt vl-J; V j*A~\ ^jJl O' £ <!))» yj j* ^p 

*V j i 5 y£ iL^laj '^-* M S*-) y 5 ^aaj |M lf*^ 

vi-» j-l»- ^"jIJ • ^l**j j'jiJ' ^y* aJU-' l 3 t) j^bJl 'Ua 

j] yJ-\ ^>aI' ^j\ £ y 5 cjLjl^~ ^i,.Lii ^1 ^iAJl '*u 

: iJVI ibfy dlB CL*) jd j 4 i >.$1 ol ^Ji &U* Ujl>l 

♦— >jU>- 4 ajj jJJ \y£- jJIUJ' (J yjj^ J' 3_yU** — V 

; c/Ji' Oj^Jl 

4_^jjl O j^UJJ •^ t> ~, j) '* — Y 

• u - ^-^ *-*' jl>»l (Blood agglutinate) 

cJOa (J i/u!l 0 jJp 3 jUi)l a! l« ji $jp~ j <yt ^ & j 

» * 

^ujl Oj^Ul jU>-l jC/u f J*j i Jjt jt ^Ul jjl>0' y L ijw ai fl jv» ( 
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» -Uk Cia>- y> Ui j . OL y juJl i yf?j ^*d L gp ^*-1 j <3 jiaJl 4>li£ Ua 

4j yi£\ j 4 U!jIp ja 3^ ;_5 4«pb-l 

- 1 > >;vi j rUi j c>i£ji ^iyV ou,>)i jp 
Cj\*mj jJ&\ *S~ ;Liv» iJlSv*} ^Jp JVJi-^Vl a>V t <L)l& <u»®Vl ^ 

I^PxXaJ ^jl A*AJ y y 4 v—'lf ^iVl ^P If- j»4# <J 

• *tj?~ jy u _/^j fj&i Vi oUl/- ja ^ <u^-l 

0^ ' — lf-Jj jL-«il Af-y ^^ I (jS 4 ^^ (_5^ * — OIm* J £^al~Jy 

V] 4 J ^ Jt J OUy\ J, j£) yJ-\ f j)1 C >! / dj% Jp 

OjUm ^jJul-J V uUj jvill adp c^J>-l) y*3-! C ail ^ ^ ^ 

4^a\jC j ^»dl jAy yu!t J aj c jC - j i Old!b ^ j L /«^ If- 

t/>> c)l ^P Sj^lliJl o«AP j^ju Jb j . <U*>A)l 

4,*^ 4A- d* ^P JsLij 4 ^c-Aj ^y> 

,+S>\ yA -Up 6 J /Cm»A 

r •• • 

i 0 jtjtJl SjAlt jl ^ ^*V 15^ J*V' 

a^J^UI a->cJI iiUall iU^L-l axp Vi jull 0 j^l ^ ./•*!' ^VUc**!. 

* ■ 

OjU* ^Jp lf-j*U *-1 ^*^*1 ^uJl o £ Xiu& tiildij i J^Vl ifllijt j^V 
. Aj -dyill 4 Xj^]I OV^UJl t5<A>-i ^ t o'*** ^ O j^til 

oUjjUN (Sjjteil Jb 

iijl«> j ^Jp 5j4jJI lijlij Ol-»j yj&\ (j~* tf ^vi-j • 

V‘li>iJl J^l _yJJ ^l^w-Vl y > idl j jUUVl j y I5 cJI Jp V> 
a-«jl* ^J l If-LLy 3 c5“^*l J *-L^Vl iijLij t 4*plrtrfi<Vlj 

J ( 4j jy^-l -if-LLyAi ^L^J] OlC^ij ^«^i 3 

Jjti ^e £jk j c aJ-! iLj-OI OUJl^Jl IA u— >«i*J OlaLo^JJ l^* 

jilp <ii OUjjulj CJlT. b| l f- J jl«Ul y» OUiVl J| jili U 


JsULill IJU t)' j 4 *1 ^wi-1 ^*«lil 5 ^Ja*« ^Jp 
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<l)t> <JjA{ t *ljVl 4*J . jilp jt -S^L-I 

^»-j — aJU-I ybUl J>*aj ytyaJI J jLaLi* Olj OLjIS^ 

^pl aJu j jJl CjI j ^J l jl j t Iaj j^j j-Jl-J jl ^jp — aJ j ^£s)Vl 

• • • 

(_jl j iSUft j 4 A^vijVl L^.^Ijj (_£4>-j Vj ^A L* If- Ajl^ail (J 4 ^*jj 

aU- j> Ji£ aJ| Jj i aJSU) J jljJ.1 ^^Ulb Lp- tiflS”" ( j~d j jJhh jb dji 

• * 

.(Precellular) AJ jid-l JJ iU - >1 ^w>ib d* yw 4 A*j-l S-ilil j ^ iaJ J?-l J* ^ 

«l)ti *1>-^I fr|(l p j J ^i£)l A*3 ^1 ll £A I ^-»X) J 

J t >«JI ^jA — Aj^-I fety) # 4 ! jil j — Aj ;jl ^jA 3 jjla'dl SjIU 4Jbu" Sib j 

viJtt illiAj . SLi-b id* jj *ll ^<a^cJ I *wJli J £Jj4db lf-b-Ail 
AJuly^^Jl oil! I (J 3j jil (Genes) e4LJb| aJU oL*j ^u)l jl \j? 


aaj^Ij j ap**JVI OLL^ J ^£»*dl Jp 5j4i3l c4*>- ^ dJJi j t aJJ-I Si jJ 
jp cJilyi ^1 Vi t aJ-I b^b^l Jp^b -jUJl «_ApUiJl Jp Sj4j*llj Ijd j& 
A*#*bd 4 1 4 _*jl*Jj U 4 ^*^fl S. A - 1 * aIpO il jA l y ^ C-jb*J-l 

AjLidl 14 a j j*j l£ _j 1 il ^i'Vl 1 — *bt *i& ^ el jl\ jvijj jf 3 j J C h*.* 

jl Jb ju AjLfiiadl A>‘AaJI A^lji AiP Cv/?p»X L* OUd-l j CjL*j _^a!I 

(Bacteriophages) « OU-li y j & Jl # ^-l; «J>yu — OU j > a)I ^ l y , ^>- 

, aJLJ-1 34-P- jJI Aj I^IjI _^p 


£i\fir\bjt m jc£L-Ji 

jwiJl ^ jl ^0 — lj Oli^ jt _ ol^-lijj jC^Jl 

OL9 ^ U j4p < Ji/» t tj jLp~I ^Ula7 l^Jp J^iaS? j b 4_. >yfl* 

• p # • 

<-aU»- Jp J c u^JjJ.J ( 1 J ) is t>* kut dj&j 

^Jp t)l cl-Jj *)lj c U ylS^I jJp l^J>-l4» ^5x<-J ^1 b jC^Jl 

£*? j{J . jIa^ jlj Ia oLa J Aj jC^jJl b^U“l 

(Twort) « » t^>Jbfi*yi ilbJI JA JT Jl obrli ^,>^31 J>U5^I J 

lk>^ (Ip (D’Herrelle) « Ji^a # ^>11 |lbJI j ^ N 0 fU- 



- i'\ - 


qA y .If — £uJ»j<3b Ijj «L* ^jA tl>Ujp 01 

0U ( b jlla^jUll ^ jA i -a yj*\«A 1^. j^j Afi-jjA C-Aw»lj — \jjG& 

SjAllaJI a~L& Oy'' Uij i IJ£~ *-Ux>-l .Jsxljj jl C-Jj'y 

<• •» 

UUapI f i [^aZ&c*** A~J (( Jiji-5 — Ojy # *j * It jy 

. U jC^JI jl ^li j>" jc£jl viJJj 4w (Jiji’* 

£y <J* V-* uri^i ^l>*Uj i7 v^J! ja i)U* j 

ij* AjJLsdiiJl OUjjJl lijUlJ ^Jl d»l?-li Jl j£\ j t b fjA 

d iS^ bd> jv£j 8 ^*»b LaJp AS Jj xil A>jJ» I « jC^Jl Jp <Ukdl dlb’ 

t (Coliphages) (t CjU*UJ j5s!i » ^>b <S> j*j j ; (Escherichia coli) 

<^-y- c Obj-li^ #J a (JJ&~\ Sly- ojji ( \V® j£i ) 

■ • 

<~Zj <0 oJlf S^JI jj bl _j jll (_ytj jj-jc£j ^ 

JviO t?4)l t r\*ju<£jl (£j yJl iSja^-J i 

<^1 t 5 J yh ; U* 

^ * ( 3 *^^ ^ ^ 3 ^^ 

J C ^4 3 } ® 3 ^*^ 

^-**1? 'ifj 4 Ol>-li U j) j£ j 4>^u$>Jl *JbLl 
• . » 

. ibUI J*w j cy>b’ ot 0 >£jl 


S Vfe Ol**» j jvill jl&X#J 

: ->" ’ v - • 

t oJUU- i^i c vIj l -** j joiJ] A^vJbuMtil . j&i j^]\ 

• • 

4^-4^ ^ y oAj^^l l JJ • j-^ly t^yl^j L - ^ iji J^Lwj bt ^>» a] j 

oUj iwr i Ui; Vj c y^.Jl JJl^- <>• J Ji aJ>- <y 

«j^ • ^ly liaj lc)j axIS CjUjjjvS ^Uwtilj y: ijiJ* u* 
jt vi-y- « jJlWI ^ j5by j y SwbU>. Aj** j ObJ J>- < J^Jb> j 

* c/i'V* JV^ 1 ^.<>bb J 
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tJLsljjj'jj (Jl U;4>- til 

J (J*^^ jih^^jjA j!c)l(^l.i S.XiJ>- 

• a i^ cr)J* 

( <v. JSCs. ) 


(V) ('5 



JM l. V-J t 

• CiU-U^i }j* ) 4|(g*S«W LiJi jUi [ |r i 

■ . . -m. - . ' ' « 

iS j yJl Jbioj ^ « jlijul j ^ j joiJl JlixS*i/ v-UVl £*—Jlj 

( W*\ j iLo^U jjili 

«_jvk£ £-}jl (3 ^ Jl>Oyi t-ift cl>4^j 

J‘W 1 £*!>■ Jsita ' iSi'y^ 0 ^ *— ji j&Jli ‘ . ij* j 

(J J '. 4 jjc£jl <JWI £ jt>- £jU)l Ajilit 
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i )yj> J U J W 4j y£j\ « t j o , II S^l* jli S-b-l>- jJJIp 

t* . (_£ yu^jl ^j**jAJ J^ll ^•*UJ (jl t*]j S4**J^b 

*1* £ U J j ^^*11 ^d!^\«Jl ^a o3*j.aza ^1 y I 4j L^j 

I>aj> i 1 b yC^Jl ^ C^ J . > Soli I JlJb'l aJI^«] tJJ i)b> 

iib- J uT — 4 ^0~Nl aJI.^- 1 4.1* (Jj , aJLj J Ajl J J*0 Ijl .^AaJI l^a^j 

jli.ul t£-W ^Lol AJl$v«i llL> — A*>* jl jl ol > ^\P Ol.X*«J^Ul JlixJl 

. yiiUJI ^ *> jli JUI ^Ul Ji. . ao > 11 ^‘Lv^l >U, 

• <J*^ f * !*■>>?• j jO* a* ^ -W Ji 

: oLj^^UW i/ty 

•a 

* 

• V't***’ J' ijr 4 ' ^-.a^I aJI ^> 1 j ajIJI oL-j^iJl -Ujl-j 

JIjjI ObisJI d { jJ> jA OULJI i—u.^ai ^pl 4**MjjJil\ ( >l y<*Vl a!JL*I 
*W"J * <» (Rice dwarf) « jjVl fjijj )) (Potato leaf roll) « < j~h\laJ\ 

« ij sf*l!i\^}?]}a.}\ ^ jZj)) (Sugar beet Curly top) « yj*~Jl £** J A*i)l 
^-b a ij j — I ^j> I j a s J\ AP^f Ji Ail — v^^b (Tomato bushy stunt) 
tj* t bU — p u^aj' ^1 (Mosaic diseases) i ill i) 

C-*j? Ji j . j d-a ll lj ^sllj *-'i/jlJlj jbJ-l j J >11 Jl<* ObLlH 
(Jr 4 L$ J^<Ali»Jl If'V >J jell 1 > ^*b AP^a^I 

JljjVl J <Lw.J> J J >1 oljfc»l Jp Ub' — J/AW ^liali AP jja Jl jjV I 
Aia^lj^ AJlJl Obj j\jill UjAaII JJfiUjj . ( Mo J^-i* ) • 

iC>\jJ^\ ^1 j\ ^ dllj jbjJJj (grasshopper) « >jLiJ-l Js»UaJ » 
jl lT < iliUli Ol >J-I Jp Uj y^j 3 > tbjl uU j _>|l 4 
J>-|jj ^1 ) LjfliUj y\£jj el—A- i ULe" aJLJI 1>jI jfi- J CJIT 

. jl jJ > t Ajt U jl j jJ jl 3 jk lii I jl ^>1 AJjii UJ t ( Ol j*i^“l 

4 A-^JlSs** Jjb-'^ bJjl_j^ Ji Jfliil l£ J*-\ Aj^ AC j 

,j» i ja ii ji?i>i j^.ir *> >■-*?“ ji A^u j^>>- ^ (>^i ouji (j 

. (Grafting) ^*!adl aJaaj t^ajl 
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OljJ-l (J^'-T 4 ^ 

t/ - J (Smallpox) jU^/l r-Uuil t£ j^r J i jJjbii'Vlj gJjJl 

<y^aA-\j A-illl w a^ 2 j (^ull pjillj yU*l jy* ^ J'H 

jU^-1 I jij^_) iwJ$\!1 *taj jUtVl A*iSsJl SAill lOI^JIj 

^ illiAj l *r^ va i i^^UI r^ljll J!>Uf-l_> 

OVbM \ j >~ ja ^-OJl l£~ i OUj ^uiJl Obl^J'yi 

. A*»* J yi <ui jt j*> OLw (^j jJ jLwjVl l_.AygJ ^gil AJ li» ^*-Jl 
j c <L)I jJ-\ 4 ~aj _^ill { y>\ ^ l j>£ A**J 

(Encephalitis) £U4ll <—*1^1)1 ujUj *•' ^*jLl ^ j jJ Ji* 
. a«^Ia)I 4— >1 ^i^-l ijA La j& j ^aJI aJa*-<I 

^ U kill ji l) jd£-J\ *l«Apt jjy* UJ-l (J l 1 >Um j yuill Aj^l (_£4,» ^P L«t 
^.b Aij^all — OU*UJl Ja jvll^ll libk j . 0^1 (_$>• & J*j> (^i jdl 
cM LjJjl yd J*£rZ . (Temperate phages) « aJ-ASaII »IjI>-U!I » 

4 ijrjtj * jj* <-a£& ^ V 01 Jji di O'* -l»- 

Cj j£ j j>Cj Cj\jj> ji (^) Ol**ij jO&\ T y/s' -t 3 jib ^ V) 

. itfjsj l^bblj aL‘U)I U£l 

Tjlp J — £j\+nj jJ&\ Ajii \y£ l^Ji* — 4ljl>-lij< 

4 (_$ Sjl j A^bift 5 -Ip 

. (_£ j?-l ^jJI _yJ A4*d ]fi I jl (Sj** 4-.Um T V 

OUj^oiJhj b O L tt J ^ljIl 

• _ • 

^wxb Ijl>- AijjjJkl — 4l*bJl5vIl i y?j \* ^liljl i?UI 'jA Jjl 
i) 4 'j&’Jj JJj -ijl jL* |lbJl y> — (Rickettsiae) fl.OLJ&IJI.a 
^<5 jA tj U 3 ^ l«4iP o j* Ja^V 

aUA Jl U>*jj t Ajaill 0 *j jaII ( j,tf jib Oyb^x* 
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• 1^1* L*»*>- * * Li jt£ JlS” L \xa jJ^J I j' 

i L-^ Lj- 1 -Iaj \.s f * L IT ap L-p lu* ^p ^ *)/ j 

yJ^AJ y_r -«--pJl ^jA Jj-» S> Ij k — .->- . OU J Li jC&> Jl jLpjl 4jLL>- 

. ( ^ Jj^ ) oU^dl 

l$.«L>t>-l iii w-->- uUj ^1 aJL> avjJp 1 ' w>UJ\5^ oLJ^jI J\ j 

yj^iAJ j) j i cljUxijit J*>1>> iUJl ^Jp LfiLs^l ^jPaj SjUl j 

Oli^s J A-ij lyl^s5 j . ii jU>-j O Up tf la^T l^lJI yj A-i-l L^i-I Silp 

* ^Ja' l» <Jj j\£lVl j^\ C-£ l|»-a>*i -Up ^Ja7 ‘ L ^c£jl if 

( ^ Jj^>* ) 


4jfc» J\ oli^tt J-H ol jjrfitl J lyCCjl \y JO i~*JJ Jl 

. oLjSul Jl U j^U* Jl\^-u 


k, 

J&-DI ^Ju 

iiliH j 
ol»Jt jjD ’ 
ijd-Jl 

,)iUi 

(dj^.) 

buji 


ijU- 

j 'j jhM 

1 

ii:r V 


(o ♦ -♦ jo) 

\y^ 
*i jf 
<J^jU 

l^dCJI 

oJ^ 

jj*!l 

ilil l^u2«i 

jk:, V 

. 

■ 

II 

■■ 

jj £&*4 j Jy~ 

<J\X *,_jjf 

Aj*,-. 

"• * - 1 

B 

jc* 

J&f 

1 — ■..„ 

c£jW-J 


.JJGi 
i-^r ^ j- 
4 «; La 

JKi'Ji 

■fiai w r.etlim 

ol*. 

_J 
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A»lPj Aj jy l«”” 4 K>xS ' j) <— »>l jr£ ijA LiyJl^Jl 

(jUlH i3^UjVLj ylScJj 4 ilTsciJl AaJL OL^ip ji oL j-LJj cl^lfy} 
4 ^Jly- (i|j A$y- *A^*pl <_|| JA& l^sJj 4 Ijjc5\JI (J JU~! j.*» lT" 

4 ^U*Vl y« \3jJU U IxaU IpLiw>! SjIp *,|a*aJ 

. ^1 y« <U-waJ aJL« 

(\ ♦ JjA^» ) 0U*J^U 3 yU-i y?! yVl u^i *— J>\ 4— yJy 

« 

<L**vJ j]I ^*Ip a^* y i} yh\ j 4 <y < _/ 3 y <yj 

^ U^j 4l>lytjA-l 3Akjil £l yVl ^L>*l y* OLJS^I Jl Jik :i 

Ajlfliad. I yVl t)l ytfl yii jJaj l* AjySjl y« iilifcj 4 OUUaA* 

Ifc yP C)ji A-J^aII Olji ^J-\ ^|p Aj1~u!I ti I^JUIaJ <L)l5"* ^Jp 
^ y a ypj OLJ'Vl ^Jp t£ ylill l^JUia? y* c!j 4>- l« jlj 4 Olll ^y- y» 
^yLai*! SiU- (j* AjUkI! OUUaaII #-ift aJU 11 A>*Ju y* Lc’l cIjUjJ 
OLl-^U 0*>l»U Ajlif oQ^iil oJLfc ^y j 4 jL->Vl_j Jf yd- 1 

uLJ| 'j# jl 4 6Lj} ci| jljy- (j 4 j' 4 <L)l yy- <i| <jl yy- <y a^J^jI ^II 

-'Ul Ji 




d>US1 

Ul — 9«k)l 


L_JU*Ja)l I4p l^i ) 3 1 ylt aJLa>- 4-** yJ!*Jl Ob’Ul ^ t^JlpJajl 
(jl> jl Pj »Lil iy>*J (j 4iL»L<<y £jiaX,*J j yJz^- ^Jp ( A# jjil 

iijil { jA ArfJl4*Jl lj-l>-L5>-l jl — AflJaJlj d U«w»S -, | 

! j # A*«*AP y**AAJ l)I £j*4****VJ Cj* •) ^ A*llj4j|y )l 

jj4>* U> Cwl OljUJl ii.l]j (Thallus plants) <u-<* jJlili tl»lJLJL 
jjUjj . A*il jJl OUUI <j a*j yd! tfdktS"" A,JiJi>- Vj ij!jjl Vj 

aJUJ! ^yilij^Vl ^j>4 ( yiU>«Vl c3^tlP“lj ((_JljJ! (_£l) ^jM jl lilll^ .*5"y 

<1 ./3A \ « A^LmX* b^lp* ijA AP y*£- 0 t^£.i _jl 4 A^d-l -L>- J ylliJl 0 j>*> 

U j — , > - ^y<^!li!l (J yoU^*! C$J ^ 3 Aijk ^|p l** 

A3 ! I A»d ^ ) fi] I ^y 1 I 1*1 c Tp y» < ^ 1 ! J^ <^* o « ^mA 4 yp 

IpJ AjLUj 4> 4 fl-li/t* Aj ^i>* t— «-*S I y J?y,4“l viJjliil# 

Ul&il (_j jt AA*l3 jil j jSviJl eL— >• < y* Li ! 

AjJ j CJlS* «-l j*v — A*~U»iaJI bt>ld-lj . l|- j* yt; ^Jl {Jaj\}o j^\ 
j4>" Oli — o 4A*« l_^S 1 y jl Ol yk,^C-»v* jl J ? y> AIL* ^Jp A)U^I j! 
(J *b/j — tjlp d)^j (Vegetative cells) hjJsX - 1 . 3^4^ i^-j\>- 

t— *l4>- ^Jp 2S*j^\ j*fi£A> J 4 j>£, A yp — aJUJ! A^si^clzjl ^y*l*P*Vl 

. Ayd>- (Gametes) ^li**! j! (Zoospores) a^L* ^J! ^ y« aJULJI 

a! j4i Olyd-I iijli) ^Jl — 4 JU-I S4*>-j AJI 4 JI ^bsj’Vl l»l 


aJLJ ! j aJI yJ-l OLiyajl ^yj L» 1^15 — Aj ypJ-l aJU-! (J aS^^-I ^Jp 

a4y- j OliJlS”" JjVl jl jiaJl jyj 4 A-JUI 4l<UvaJl ^Jp U l 

(JU-I jA \$~. ^yl>- jl4_>- (j) yiUT (Flagellae) d»ty«l Oli ijd-l 

^Uill y* ^P J ^ <uU-l J 



Tjl?“ lyJxj i)lX£ (jl V| C AjIJ 4Jt) jJai Ai4*xJlj L J;*^l 
3 iJ&lx£ l* Jj c aJI j~>- aaj Ja j I^aUI? il J jUaJj Jl 
^>Ui3l J ii>4>* j jli c L.J (ji'**' Jl <-ixJf L-9j^la)l (J»Mx>-L> Ipj-Ur 

If- J *■ y JUI u-v* yw (j|j Ajl yf>- A/bjjaj (Jj4*"j jjUl AC 

^1 — AJUxiNl OUJl^ll a 4A Jp JUat 4»j < A^JLj aaj ^Jaj 04*jj 

(jV c (Flagvllata’) t^Ll* j-** aJUJI Ol — AyaJt (j\a 

J*>» *-Uapl jp (Jalxi^ _j c J^L^t a!L*> Jp IfJ aT J-\ aULpI 

«-WipVl <j1 j] — (Cilia) <-jUaVL (j# ytf ^1 — AJLiM 4_Jl— £*JaJl 

< j^aw (J OUI Oli» ^Jl ASjli .a j . *y ^is> J tSCe" J»t a ^>*Vl 

J| l)I ^J- 1 #-Up <j|* ^jS»*l (^Liva (3 CjIjLJJj If 

cS^t 4?J . &U\ aSvLII JI OUI .Up If^lT C aJI jJ~\ a£UI 

» 

d>LJI *-ULp * j <L~>- t aIv^xv* c_aj I J| <1> 'b/l i ^n^u **** ^ 

^Jl jl — ^yap** 4 j ^X^ l <Jp^mJI j jiall 

^jljuf <jA a ^P jt jSjiJl Alyaj IfJ Ajj^vi?«Jl jjall J| u-4 
(Eugldio- aJLI>-jJI cJbxkMj t-j eJUjall ^ Aysl>- AAjIU C-s^ — 
Ol — Avdl lJ»lix>-V AjfUj eJbJaJI jS"] 4 — *j j t phyceae) 

jy^i >% Jl 4 >* jJ aJ^-I 54^>-j a£^a«x 1I A.iA utf . '^ »l UT 1 Ajil yj^-\ 

. AjU aJa^ AjIS^* i4^ jUj£ aJXi JaU^j c ^lj*^l 

IjLiJJl y*tJcJ ^Ji t ^JUxlaJl J j^<a?«Jl oJ>U 4>*j7j 

A*ili> jjiojo 15” ; ^a>-l #-L-5 \j Aj j3l j— ^xi iLUall A-U ^Jl ^S^UVl J 
^*a!j C?4a J 0j4i Ujt A>tJil jt i4<Jl *111 J AXii* 

Jt^-I pJ 41p ^jliJI J^l ^1*^ 1* 1 *>• J Sjl j^-l 

4*p Ul j_} 4 ^^ L* ^**4 ^ a^. Ja xi i 

Aj 4«3I alii (J JJI <_Jl>»Ja)l ^ jifj t ^°/\\ } 0 4* aJIp 

t)l lA j4* li| aJUII A*>till d>l yS " Jjl A^*l jl! Lf^a; I CJ*«^x7 (jl ^JaX*M> 
— aJLi (IaIjU Jv?^! J l^l ^)j — cJUJaJlj . A-9xU #La J jjiW 
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j A-is^ll i> (J ^<m)J d)i cl*ptal.-‘ , l 4> <^j 

f y.Vl (J O l» jjaill aUI^L* <_r*i^J ( jj^vajl 

. aJI J\ OlJlJl jt OUI jJ-l Jp aLsIo ^ aU ^.Lyu [S' c ( Lichens) 

: cJ UJall ^mJ£ 

: aJ Vl ^Jp 

t A, 

(Chrornatophores) A^waJI J Si^>-^il jl a^aU — ^ 

, If - yJS ^j! 4 v2jU!I LjUJI ^*JI — Y 

. Ji\ j>-r - 

4) jj U ^Jp ^ e_JUJalli * Si y* ji'l AJfcl* C~>- <j> 1*1 

1^-^Ip yj ^%]l Aa*hu^]I ^ oi 

ji I iaJJ-l A?«*u jPllsdl OjiJI j . ( \ ) <J j4>< ) <_$ AlxJ, I ^aujixII 

: <jt if v Sl>c.y <&iM <Jtfl>!l c_~~>- aJjIIIj ^Ul ja 


(H) J j4>- 

( ^Jt^Jall lJ**ljJs» ^Vj Ai jlllj jvii*l ^lw»Vl £^jjJ ) 


i jil «»Jl>Ja)l cJa,»l Jb 

Oj} 



jJas^ 

(Chlorophvli) jy&£ 
(i c ^ ; (-j < t jyb^-) 

^*J-i < JUxlaJlj 

Ojjl 

(Phycocyanin) ,^‘L^jSsjli 
• 

jJ-\ «JUkJI 
Aijjil j-A^-t l_Jl>eia3lj 


utstA 

(Phycocrythrin) 

AaI JI c_J Ip^ciaJi 
ij/Unsi i j^-\ t_Jl>JaJlj 


(Fucoxanthin) ^JIl jj^j^ 

c_Jb»da]l 

ji-b\ 

(Xanthophyll) JJjtJlj 

(Carotene) <j\Jj jlSj 
• 
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i Ojill *\ jjv>- ; (Euglenophycease) 4-U^jrf 9 — \ 

• til j&A > J -Ul jo-t il ^>»SJ 4 4-U-! oU^p-j 

3 4-p-j ; O v «)ll ^vi>- j ’. (Chlorophycea?) c-JWk — Y 

Lj*> <J^-I o~l*p- j j\*sj j i o^J^fd* j\ 4-J^-l 

o\j j i Ii»! ^*-1 C ■,-■*) j t— *I4 aI ZS'j^-l *-Uipi jl 4 jH>- _^JI c-Jl?xlaJt (j 

. O'UI AJU-'ir tj!a>- U 

L_-!b»Jaili t^aj' C> j» ) : (Cya.nophyceae) 48 j ^ — Y' 

V J 4 (Sciiizophyceae) c-Jl>«JaJl jl (Myxcphyccae) a~«6U1 

^p J j ^ullj Jj j> ^^*>■1 

0 j*jC**>a 4Zj> ^P c _^<P 

IjIlU- J a 5^>- *Lipl ^1 yiiflJ <UU4 5«U»-j <J -U>.'Vlj t -la/>- y 

. 1 

vI—A^ 4»j 4 ol jJl OLJl-lj t_Jb>daJl ^ 1-lAj 

• <£ • y 4-Ij ^ <jJ j JilJi <— >UI (J U 

UJ Ifi j i 5 ^La* oJbtb — £ 

^Jl £^*aJl £» UJj (jujjl^Jlj y *\ *•! yU^gJl ^L*»Vl 
^ L*| jU-l Ifj! jj^-* ^ c/*^ fi (jOUl jj5j-i)l )) 
S-Ls*-j c (Diatoms) OUylull ^ T^LSJU} Uj ^1* . t-,*j 

1 ^ >»^ i J 4 l— /?■> cJ C A*Sv i— ** 4-l^-l 

4 o ^ivdl *1 J *iLI cl»UUJI y£ 4^!Ai3l JfUiJI ^ iL^ai J| 

. (Bacilllariophyceae) t-JUJallj iJ* 

U^'i ^Jp I (Phacophyceae) cJbsl? — 6 

cT'i* 1 -? li^U-1 3i-Uu l^aJpf j 4 tjj Ti^l LjJp (jAJI 0 jM 

, 4j_/^- cJl>«!aSr 



- nr - 


p I (Rhodophyceac) uJUtl? — 1 

( j£a*7j 3i~l*i. iJxJlpj i ^ yA> l£*-'^' y^^l 

. Ajy£ i^JUJalf 

c«At>*J L^U-I Ai (^A)l aJLJI ^Jl jjl ^ydli <1**?- i j* l*l 

»A J 1-1 P A V ^ 1 A*A**U"yJl U*»a)I 4 *■ Af l^#Jajl 

UJJl y <Ja 1^ j t (Paramylon) j_jL*ljUL (Polysaccharide) 

yiLl tJUJaJl <J Ul 4 aJL*^JI <w»l y- C— >- y ^U* 

jS^I yr <J> y> o^jf ijSljy ^Lj^I J y- SiU- j j&j ( UJ Ally y-tJU- 
4_JU«U J— U — ybU <_Jt>JaJl y aIj -Ui j 4 (Pyrenoids) l— U j 
j>-X* l j£i\j& *UJjl Jyj ^»U — p <ly- y — (Vaucheria) ky£*y!l 
0 jA-^3 1 1 ^yS^*l UxijJl Ul , A*AJJ aU ^ A*»Ujl lyji 

aU aJu Jl cIjIx^-1 *-U> $ j>*j ^»-Ip 4^««>- y« l» _^Uy)t A/Uvi 

L ^uiyjl ^J ygi {_^j f-bwUJl ij/2k*j lU>- L? 4 AoUJi ^ I ylJ ^yajlAJ”' 

•ilUfj . 3 yall yaJ-l s-JUJaJl £« jj yaJ-1 <_JUJajl y 
AjJi j A»jjil yiLI t_JUJaJl y <J <3^U»Nl <Jp UJ M'Ji ^ 
UJl A^.U> Sit. A*j Jl yi^-1 <_JU«JaJl (J vU^ 1 y < j ^!_$ 4 yJ-lj 
c-JU*ii)l UJ ^w«t lily I cJ* y t (Glycogen) J (J^ 

0 a-aJI i_Jt>JaJl J Ut 4 (Cysnophycean Starch) a»j jll yi^l 
(Laminaria) yjty^llt <J> yj Otijvl^y^Jl y tpy Ul y*>UJl 
,y { j&\>‘ £\y Aliy 0j^> yJ-l A_JUJall Jj t Uo tjLxy- jl 
. (FloTidean starch) I UJlt <J> y; Ui)l 

Eugleoophyceae 4JU?- jjl cJUskil 

OlJlyl) L«*XJ Jl ^Li^fl y (J] AjJi>.y.jl <_JUJaJl jylil 

^ c5y^ c£*jJI t (Euglenophyta) LiJU - >J1 OllUt 
To Jly* Ui4P i AClil Aji -1 34y j Otjl$3l y tyJ 
A*u>.yj! u-lujall J) A»UJ>Vt aJLJU- jjl OljlJl (J y£- j 4 \e-y ffo j 



At 
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cfij i <4jLI ^ 4f4P ^Ljj-VI ,_y ^4 p <Jp 

^Jl ( Aj j ^»,i>sJl ^Lj^Vl (S ¥* A«Liif* ^Jl *JUxjaJl <4*3- (£ jiaJJ V 
• (* 

;4*!l o Li I Ulp < AJlJ c£4*^j jy^" <£ y^~ 

m 

0 C. f, £ 

tEuglena) LJU*^j j* IjLiaJl ajLU>jJI c-J UJ aJl aLL*I j y\ j 

cri*i {\f" ijy&l L)l K*&\>- A*£" y* t_ij Jo (J <J j»J 'jA ^IaJ ^JUI 

. T^ jjts^ \jj <j 


( iw JT4) 



jii-ij t»jj l\ 
JP Ll.II iLiJI 

J* 

A.li-I JA^tyij 

* <ii» v ;, y 

w\>-U.VLl' ^ j 
f U r ^j y-i' 

I 44 P i.b 


( Euglena ) LJl ?jj 

— uiw^l *-Lil — 8 J&\) LdiJ' jJI 4 >- y 
OLuXi! J i J jJIS" ly^i\ ^l jl L A4*JI 8 Li I J 
A l iat ->« aJ>- 6 jSeJ J . <-lil| A/uiil jjVl J jA>-J 

( wv jsj ) jsCiit y> jt u 4- ji 

►tijlL J) AAwi aIj a Li -_/U jl I 4 J Jo -Up 

iiy*0 4>*l j Js> aJ4 — pI» y* 4 (Gullet) 

4>~! ^P 84pU -Up 4 ^yj 4 A)&u<*l y o»tfl 

<•1 y».>- (Eye-spot or Stigma) aJLp aJaaI t_Jl ^A"l 

8^. -h ) 4JJ* lT t #- j < 4 li A»,.4*d-I a4i4-» 

J lf-*L Lyito ( Contractile vacuole) A — *&>li 

Jjfr A;li£ *-<S J^3 A*ajUJl a yytk 1 4*Jj c jil 

^4— «i j « aJ^I O j>- Ljp" jJI i) j>Cj j . j^i 

Ljpl ^Jl jjawJ i— f* cJUg jl4 > ■ ^ j~>- j 
• «• 

a I J — i aJU-L 4 — 9? yj . yJJ ^|p a j4_iaJI 

UjLj^*- J^jp Ol-LL^»% j 

(Paramylou aJ jJL»I jl — Jl (J* yJ aJ^o 

j _^L*ijUl jc ^1 Ui4P«JtLai bodies) 

<Up cJai^- All V| LlIiL Ajxt c-5" / (Paramylon) 





• o 
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S4a ja 0 j&i (Algal coonobium or colony) a~W* 

V'b Ju (Division of labour) ^ J{ ^ 1 b^- 

c jJ^Udlj & yaJ-l « yr i j\ **> aJ>- ^ ^ ja 7 ^ 4 A/^.^1 

. (Pandorina) Ljj4>Ui 5 j*<*S 


J i 4k+>%Za AjIA?- d4p J» bj$c3 aJI j A^J^iJb 8 jaXL w* (^) 

A4*li^il ^jA^3s*C±a jA U l^vS 4 1^- ^ ^A< t»A*U^ ilslAl^b LAl^il 


^ b^.> i aJL*Ui)1 *a U 1^v*j t <byaJ~l 

c 

(Division of labour) jl 4 (Physiological specialization) 

. (Volvox) o /Ui /Jj b>Q 


Jaix^ c ^>1 y<« b^U- ja 4>-lj {_i^ ja j j£c> ^yUU? ^ ) 

?tj 1 j3l by j ( J^-bdl j g jJiJ~\ i$J*Utj t j>- j j\-*>' lr* V** (X 

«-U -UJyiyU \j&>- b^U- Oby£ j, (Sexual conjugation) 

4 AS^yo* ycy i— aI4aVI ja aJ *>■ (Gr.nvHes ) r- UL aI a>IJj» k^- , by*~l 

« '*■' # 

. (Spirogyra) 1 j-*rj <J b£" 

4 A^yir^* a!>»I»U 4>»y *)/ ^jCa ^l>tb Ja»?“ ( A ) 

jaST* A»yl ly jCo <£■ j£aj <Uie«v» *4>-lj aJ>- ja J yN.« AjtS*j 

1*.Ut y5*l y^4-l s_JL>JaJl j* jl ^JaJl IJU <J 

Aj c!jUM,a (_^| AwwI^-l ^Ha^I cl—?" 4 AaUI J yiaJl (J Al4 

4'yS (Ova) OLLjj (Antheridium) S-UyiVl l^uT (Spermatozoids) 
d-y- ja AiyjVl j£ SJj jdVl Jj 4 (Oogonium) 

j« J 4 AaJ»jI 1 j 

. (Vaucherla) b jJm J t ti i <—Jl>«iaIl Jy 

> • 

. JA «*bA JA JP cl>.b^J 
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(Chlamydomonas) jajXa^ 

A.U-1 SJ twJUJaJI £*_»' <j A 

( ) : ) U 4>- Jl J&JI a^o U^l j i T jUJCi (Unicellular) 

^jjU-l (-jjJall W i Oi' jl-iA A j J^zZjj i (^UVl Igi Jta 

l <_j1-tA*b/l a! o\+a 1 0 _) ^0 (J — ’ >- ii j^di J , 

. Ol7lU,'l (JU S.lL^ AAygJl o-L* Jaj _* 

-i>* ^ t Ifcjl-i^- . l.^.~i 51 jij aJ^I j 

• * 

, 4 JU-I jA y ^la?L* JiUid j*>*^-l aS.a Jp #-1 

c <u.a 1I e-> aj£I 1«*IS"" (jl5-U-uK*yi ^ o-tpUi -Up- IjJp y j 

— t>U>-Vl yi*j <j 01 'j* jl — UJ jT" ^ ^l^Ji S-IpLS -Up- 
cfUVl JlP -t>* jlj . »UJI a!/- y ^TlJI l£iil aJ y~ 

ul. *v? . ( ll (jlj j>t,f -l>* y l S' i *■ o^Lm^-I eJj-Ui (Stigma) < u*«p- a ]aa> 
*i/ T ^1^7 U[ y U yjX/i ^. Jl yUoj . (Contractile vacuoles ) 

f « *■ 

. (Sexual) jl (Asexual) 

A^U fbj-* ^M!l y.-3 ^ J—Usll 

*> 4>-tl y Ua el-Uil J, — Xpj i & j>Ca ( Zoospores ) 

If-Lu! JmSj y cS y£“j f yj l 1 j aJ^-! 

uwJ Ji ( r j Y : j£i > U>loJi V'bysi j < t j /■ 

. A^V V A iy ‘l<7 sa^ J -mJ jr Jtx c Ole Jl t;U-t j\ fiJ 4*,j\ Ji 

A — a a^-L« 1*Uap^ 

jl-ti-l J AAJt^ aSsaI L ^Jb? -i*-UPj i ^Ull 0 ^?“ UU“ AiJUl 

^j-AAl! A a y y? J^”" ^ iS 3-l>-l ^11 j j?wj c 

, T-U4>* t;I>fcl» 
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( W* j£i) 




J (j)i'y V.j r/>'’ ^ ) : U»:s « ^ v *rJ J ^'* * 

i.Ui],i; i,ii» ^uVt o >J< j^y f ) •** Js * :jl * *' <V> JJr"* 

( T ) J u .^' <y'v^ c.jC-* JA*'l • ,: « ^'’4*- J { t > 

^li-Sn ^pC:f ^ J— \;:U C.tjUV:i (\ • _») u . '•* < T ) j 

J1 r'-*’ f • ( * ) i »-^ C ( * * 

( i.Xl, jj /-j; T < ' ) 


CJlj U <J* j >L>J£ Ui ; (Palmella stage) ^LLUt 

ifJJSj c J,*td! £yJl l*i* j y>Cj j! t*lc ii j jka ji- l5 V( 

^ t *■— ^j) ^\i as^LJI A«**»4>*^lll ^'1 0 ^«4p ‘i . jk*uj 

a *!L aAi«^M A^ip'Vl \S“ — aJL^VI 4»b^-l ftlip 

* ' v * « « • • «• 

l*jj-b ‘L-ifj* V o.l>-j J5" 4 L«!>U tliliu JaJWi (J — A>.»l$il ^c- 

As^bJl OlU>-^]l ia^L'j . 1 c ii^jL Ol4>-j C^i 

( \A* jJ^i) JLilJi jjUIj Lift c ^LhaJVI jJ 




- tr. 


( 'a* J&) 



Otf-” lij 4 3 ja *y| ^ J*J 

4 A^-Ul 44l4>- jA! 4U ^^7 a.wjUIIc^j jii]l 

— a^LJI ^‘1 yA-l jl — <»1 jI 4>- jJl u j j^~ ‘ 

J If- J j^Cj ^jJt ZJii jlsi\ ^jmSj,> 

. cS-iUll 

— ?x>- I V] 4 

i_ !s^l>-b c-aAi^- Ifj jl\7 aAj ^ li.-aty 

ft # ^ r . • • 

4^*Lm«X, 4 ^lial ijv <-!j4*“ j! (J* 

A $■ A , 

^ j>-\ £j y\ Jj (Isogamctes) 
. (Het: rogametcs or Auisogamctes ) 

if bill I £jyl 4*Jlf- 0 j£w— Jj 

4 ( Dioecious )^Olo‘W (I sogamous) c l2^l 

4 _}v*4) A/ll^- il ji\ If 4.«' jN J44<i (^4*1 £j'P' 

^iJ j c <ul4*' 4iij J ^ y JS"* ip^li 4 L^jfcUi AjliJu lf"i V} 

AjliJ JJ! 4 ( i : ) ^li^l ^ jcS" J4P <ii aJ>-U 1I Albjat 

tj* ) ^a44j • ^ j cfoj i^b-Jl 

AjP-bj A>JV Jf Jii'j . (Zygote) i — <jdJ^ ( j 

I jI'JSma 4»«£s j jiliJ j If UaI 4aaJ r 4 5 jwai S4l AS" ^>0-» <_Al*Vl 

• * 

— JaJU- *l£lu l^oiJ 3 jj5.Vai I a^JI ]a^j c jlll ^Jl j 

flui ^Jahj jl Jl^*l Ua ^ j j — \* \a&*a jj5>i l* Ijlp 

(Zygospofo) 4y%J!>Ul Aa y yLL i3 yu j C U ^ yCJ ^J1 <&.Jl iJ*j 


fft 1 

o! Jo- ^ j 4 ^ > 3 * 1*7 

llrU* 4 #w ,i*»)Ul 
* * • 

wUaljjC^* la y**) 
• W'b- i>i jiy, t u 


44 Lf la ^5- C ^»l» J>aj 4 ^a^l^!l 5 L>- ii <jlif 4 a 7 j 

j^UJi til j C Ja n*i y A-jI jll 4_jj jjiJl 

0 L* lf~» 34 >-Ij y^j j j j>tx 7 jl u-JU V 4 i^L* ^ol j>- — jlc (_ 1 | 

. 4<4>- v-JUti? (.11 



nisogamous) L 1a y* y- lv»^L^Jl £j y>\ l«^ 

pS " Axijl il ^Vl 4>-l j j&j ij i ^j^r-ll A«Jll/ 


tf b j j&i (Anisogamous) i ; b ( 

(Macro ga- 3 y* 

c(Microgamet's) i ^LS*^ aJU— L~ i>- jJt—y.\ * j J^-b j metes) 

, r-Li»»Vl A^-LlLL* f l^j'Vl J \S~ Jl jJJ ^p 1^-L>- S yyi 


(Pandorina) L-^jj4il 

jI 4 a ^P ^ J*~**^l A-JL* A*-i>«i3 6 UjjjUJIJ! 

ja d ^jj t <^M* vJ#^Uj a 1»1£ 'k.-**a* o £ y i jiP yy . ^Uil 
yb AfJ-i L^l* •4»-l j ^JS** i ( \A \ ) Af LU* aJj>“ a ^ip- 

u>. jr j^‘j t ^jU-'i ji ^u iy Ji uapi y a>o’ jsoji l>l:i y 

^)| ajLajAI aS ^^-1 5 ^-*x;.«il i) j>*£ j <• l^i -U a ^>\j 4 a 

j^jil yt ^jP Li**" 4»"l y dla^l (_} A-jj ji>- y- j t cjlUftVl l^»4^ 

A-jl-Ul i,J>*ialf Ol ^ U;jjjjUl 4*7 j . t— •l-U'Vl aZ'j?- 

— <J^ yA> j' — ifrj ^4 py \~fy ^-f~ y 

^y* aL^~ ^p ("I*** 1 ^ a£ Li 4 a/ A-b- < LA aJ lOlA-l 
A^pi^-I ui?Lt ^11 aJ>- ^yci i T yl£j yl&Jj L,- !4 p 

, V..;.> - «L,~*>- V lc*l4>-] ; ubij *JUa j c <J — >Uill j 

O A' j£i) 
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ij ‘ (^ ; \A\ I Jrt*)l«Jl 

^jA — a .-h! a—j^* <1j aJ>- <J4L ^L-wijL T«J Lp UJi 

pJa^T ^ i ijlvsVl il (J A* jJJ-'l Ol4>-jll — .54*11 j <Ly>~ 

t (Daughter colony) aj_^ 3 C - J ^ :> "_^ *4-® 
i aL^VI aU-I ji4>- J|_jC i_w ^>- £jjJ;JL ib j< jl lf*j>*,>- eL~X V 

. S4j4>> S ja-KJ. w« Ujj4j jjiiAxJ j j>^ j 

Ua ; ( j — u ; \A) 

6 jaK^X t U^P“ t jA fij J **£ £ (Anisogametes) A;lx« ^lA*! Cf.y^, tJlp 
ijX^j Ja^I iS j?-' L'eU- (Macrogametcs) I jS l au* 

Cjvyy* tju r-jl jJI JJJ,£ t)l j^Ul yj c (Micro gametes) I 

m m a • 

j**? 0°. ^j4>- l_JUJIj i y m y£ Oy 

( ^*1 1 ^Jl ^jA 1*^ £ S-S" J 

o jX . J a^U y&.Xj ^IjaI a>J1>L)I Aaaj'i-jUi>-NI 4*jj . (Auisogamous) 

^Jistjj £ <— ilU^^I AjU AS^L* A * y y CjUVI (J 4^1' £ U 

£ L>1>Ia *1£p Li y- J jXjj yc*~> ^ il*t ^)l y**> a£ L* o jt*j\ a * y yr^ 

o j^jC,»«il U^U 1 - ^4P;£ 014*- jJl y -54p ^UhA^/I (J Lf-bjX^ 4>-kj 

^axJ U^Vl o wJw y *fLJI Oi4*-jJi £ aL/>V'i 

» „ 

. yi fl jyfS+*A 

( Volvox ) 

(J J-^aj 4i £ LM^I y ^>tv> ^4p <j^ 6 y*->£~** Oj&> 

• lil 1 <ii c^i 

£-1>1)Uj oLUi/* ik^ L^l?^ y £ Ai *1 o £ aLa ^Jp 

) *z*j%yjy X>jj£ yi*X\ aJi^I L^U-1 l i/l>U 

» 

Af-ei C«M.J ^yS'yi y!l 0 aJ J^ ll Aji ^ijl bl)U-l J . ( £ MY 

A«4j — L»Jj4jLII 5 jAJC+~A J <JU-1 y \£~ — y\j y» jjyy£}{) 
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( UY J&) 



^ (0) /ijJ. ** V4 1 L > 1 ' <# ^/>* n 

JC<A)1 < £ ) ijfi-JV «*»'*!' J • ( v • f ) *1^" ‘ 

( o'.y*)* o* ) 


<jp j*j i (Sphaerella) <( )) vJ» j*j <ubi*l 4*>* j j>-T 

j (j j ( I Tlaliu tlaJl** 4*U-I jl4>- 0 (_$ ^li^* j4j*^AS\)1 

b^b- jvwtfj . ImJ *4p {Sjp^ 

Vrjljr* ^r 4 f\y f>*d < cii 

^Lj ■ — ^)^yo4)l J ^,«ji7 5 jAlki c i^slat 

b^U-l Aa; j^/l ^lyVlj i <L*UJall tl»l y*K*S I ^vj jjWl t JTl jA 

■ Li^ biSj* j*+*i 4<| A .| ^3 >»si 1 

i j£ll b>tl Upt J^JUj : ( Somatic cells ) 4/4**^- — ^ 

Aj4*jj 4T ^>- ^ja Ajy^jti-I 44*1* ^)l ^ ji7 4 <U*UJall 2 ^*X- 

• Jr* 4 


*4 j 41* j^j j i i4*)l iUi b^U* ij* ) I (Gonidia) Ol<4J^?* — Y 

( f U1 oUill _ tA f ) 
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"- 1 • 

. ^Jaj'tAll J^tdl ^L2U \^ o>ca b!>U- c 

<^V> *>■ j} j~m> ^w»-^*> ; (Antheridia) OlUi jwl — P 

. (Spsrmatozoids) Aj j5jJI uUUI 


U jA+at>%S U!^ ^ : (Oogonia) — i 

. (Ova) OlvOjJL; O i-jU*VI 

0 j AJ£a*+A a*U JT ^keJ V : ( MY j£-S> > ^-^1 
' (!) (jl (J <J^"I 1^" 

w OlwUJ yu ^U*i! aUi «*0*a>£a o j-liJl d»i& j 


( ur ) 




(f-^) ( t ) • «^.< >*)yll *j*»:-« L.< j. • j* j £lk» 

i*>V»>i*4./> OULV «:.r (r)y, ,i : ^ i.U J t> ia 

( y ) * ( wr C ) * 5,-s-JI ( * 1 £ ) „.**» -**i» U.l ^ 

Wtl^l.l' ^ — Uu > *1^ (t) j I^vVl 4 *^ ;! J* i.y* ( \) J <ij».jVl 

( w’0' T > -:*• J‘ ) i.,0, yU*Vl r < r ) yfj *. \s *' 



, <uJUria)l y <ul>- Y® ^P bi-Jp AjJj *i/ 

A iM»Wi \ j b Jf& S^ 0 1 ^y) ^AXjl A*** b^lJ 1 ^ dAA J\A*J ^ 

jAp <Jj (Gonidium) SAJ j>- aJU-Ia!! Ob I j ; a>A-mJ-I 

* oJ&i ^a)i Ji >11 Jp JJU-l Jrf-U ^JisSy < L>U jS 

.ibjsj'i/! t^J SAj^JA i. Aj>j o yj£>sl ^J«s y sAll^li o ' 

j*Z> ) y** L)i S j&-^\ u-«Jj *)lj ( 4j_jlJl S j aj Ct > *1 1 £ ibijb (J 

Ai j , SaII _ j)l 3 I ija.i'j^ ^Jp^b l £Ai Ja uicJj ZjJijj ^- 1 aJJ-I jlA>- 

<i>A^ Vj . £T jIp- (Ji jJJ |*3x>- (Ji (Jv^j 

d)t b)L>-Vi j j^w (J Iis>-)>1 j Lfj . sa)I j)l s o a*j N] (fJJi 
^"j U cDb‘ Jji. Ly tt 0*1 

. S^lll J\ jrtXUlil I ^Ji) j£ ^J>"lteU 0 

3 a*»*j SjA^iUill ; ( cj 1 i t ; \AV J^UsJl 

J — U* OU^-jVi j uUi jd^l ^Jp ^ — (Monoecious) ^jSwlI 
(Dioecious) &j>3 t£ j >- 1 £l>l <Jj ( £j >t 

c oUj>j^ ^Jp (_5 y£- iS s oIaj yj I 4j >0 o I ja*i*m<* Lj> y«*sj 

<— ^lA*^! aAU ob^L* Sap (J) 3Aj^‘I jJSO aJWaJI ob >^M ^JcJj 

U ( r - 1 : >Ar ) jUj £?bUp J i, ^ J=s"^ <> 

L^J3j Aj^IIII A^LJl Ap«Sjj ( 3 As- 1 j Avsuj l£ j+* iS y? 

— iC^U.1 _y^l i_i j ^Js ( I^aLI 4vi*Jl <— j jv? 


3<A>w\>* 0 j,%j£***i* 


(Spirogyra) 


> Jl (j 3 jS'j 1 jbUul j-pJ-l 1 — JUJaJl ^ I j«** j _;u*Jl Am J 

y&j i~**A 4 Aa^A-l 1^3 0 ( 4 >A*]I oLil (_5 SjIp Jjh (£A)I fi 

. Ja^l Oj^i ii t yiAJI A-k^i V JUUI j- I ^ J jw.!! AaJj , £yAX* 

• ■ a 

Lr oli ( AA^j)\j (j* lf*~*>* 4 jL£i*j l>y&- y A>-lj uM ^ 
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l>*Asl~l ^J.i yi y**~A jl ^>t^Ai iiU^ 

<U -l*- y * jt)V jluJI ^.4 AlJj J>*l-tJl ^ AiJaJ jl-U* < bi>- ^ 

Li Jjl^ 1 «U£ 0 y^S" flA*V*/^lJlj — £d ^"Vl i *.~fi- — jiS*"! *1 oU*b*^L 

• OsfyoJJt *-! yJ 3 ^ 1 fl-UL-^Ul (_$l^>-_j k ( ^ At ) A^i-1 ^ l*-U«»L 

Sj>«j l^lV/iis aJuA-i -uo L' t (Pyrenoids) l<i*i)i jT"! l^U^-l-b j&jj 

i*4 jMj T f jtAi ^lu-J L ,^j*a£j l^ia*- ( a -A^" 

(Cytoplasmic ^strands) 


( >At ) 



^r. ( <-» ) •'^^i*f | (jj) ily.l' oj-< '.?» <>-tkl> !*.► ,j 4 •_>* 

jyj k > ; *^ ( ‘ ’ ^^>4 *ttt (^) i.iiti ; U> j « ( r ) ‘I- 11 ' V_ f 

4}-*l*ll 4^^»^.L' ^.iA- 1 b*j^ juwyij 4.1 x1a ( »_1 ) » ji*ii lo^-. ( ^J- ) f}V>i 1' 

Jjj\j*lll 1 . 3 U 1 


V ^JlOU £jl>)l <LjA£ ; (Conjugation) • 

<U>w«^ ilki \>S Aj y&>~ Ll>- i ( ^ A fl U^}^~ 

•A^* i ^ ^ »4»< ^^*1 j jJI c (Gametangium) 

i w /xbl>- Uj ^jl^\!l 4lJiaj i*X^l iS> ii^pO u- , 44' < 

(Scalariform conjugation)^tJl y*iJ 4 Ji 

j 3 ^‘ l ri 1 ^ ^y*lJ *Kr^' cr* uA^ Jy. Wj 

• m mm 

J L*] A>Jt>0l j j&J <js- yl\ tAT cij t (Lateral Conjugation) 
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(Conjugation canal) 1 5LSII l»Jj c <jcubU 

dUij t (Conjugation tubes) (jcuifj'.pi u&jfi' 1 <4^ 

; 

Cl tj jiall c$-t>-b 

<j CjI^jI^JlI Oll~U-l tUlS"" lij ; 0 JUl ^j! J^3! ^3 — ^ 

. ;^S ytJVl Ja^-I <_£ jS’lill JxJ^I ij* ^«*ll t t**- 4jt~* il )\ 

. ^ yJ^\ JsU^-l 4Jp" C-J j£j J 


(Ovla^ ,V* Ot>*jtj<il OUJJ-I CJiS^ lij t ,-JJl r- (J - Y 


(U« J<A) 



(J « w i . Tjj» ^J yv~S 

jl yi\ SL2!i <j CJ j£\”j 

< ^ji _)v — )i j — r 

0U?*jljiil ol-..t ; U-l CJlS" taj 

i jljj jUvdl 

lii ~ A tj^ <y 

<1a'i J < 4j ^JjVi 4JU»I 

. 5 AjU-l j 

‘ £j*>m J — t 

ii)i— — sr^ji j^ii ot— sJ^-i cjit 

<L^*jl j*H SUil! (J 4>*St>Ul CJ j^j 
. la; 


< «'.*f>- Il/I.jlt *»•!.*:!» (j^— £.$',/ : ' 

v)l^ V v ,- ^ J* U)*^ Ji Uj* 

%ij. L < J -' 1 cAr' JJ ‘ ':r ; !e Vi 1 . 
K i f JUM„U' j, g UA'i.JIW Jt't j 

J>lj C-AraiVO' 

.. /►Yl it.k|l W>- 


y ^vu-i ^ jj 

^w-U iS^jA"! I Ai^jt 4>*jl _V> aJU>- 

j/±*+** * ^ ^ 1 ^\)1 

ci Jr-^l (0' : *^"^ <i /* Oil* 
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olii U U^ju l* j ; '.'(&•<£ j 

<L4j^bjT_j yjt Uj-b j2< £4-U*J t 4^U*I iS*^- oUwtil Jifcj . 4->» j ! y 

— 1-^* jta>-jl Dbuli-I C-IlfTIjl — 4^-jl^Jl SL«)I U} 
^pl^i ^U-U ^ I Ul . JiUli -Lf- 4j jJtiVl 4j^-*l j l»|j 

*)/$\ ^V* i3bb J i ^Lvapt^l jV* S jjttu ils-^ J Vi 

•» M 

; J^^Vl cLii V jSUll gtJLJl) 1 olxJL-^Ul ut jys U 

9 jJb 4>*s^lli j£ J • l £ ^vill ijA S*lC*i< viJiiJ (j J AM") IfAJ 

c>*i!>Ul 4* y j^-[j XAa>- o9 ySj i jiuL?* 1 jlAsf Ja-£ A' <- & J&~* 

— i j3 j* jT o»#M)l <a y ^sjfcVl ifJUll Si yf\ tl*.lj V j . (Zygospore) 

jaZ**) IjOj i l^.« kljtAf £ 4_jjl *jjl — (_^l_/p"l »LJLil l^Vjl 

S j+\a Cotf J!ll i 4>»ilil <« y j^-\ i\ y i*** ^ JS 

t Sjf Ja_J-l JVvsitlj t \>^jJ>>- y£*j (1)1 — ijaj-l 


( \AT j£i) 

t > 


O'.f' 

- • 

• * s. 

• 



U\„Ji\ 


i ; 

- 

(Ui\Li 

• ( E " 

" '• > 

J 

»-*u*Sfi 

• AiJl* 

• j-TJ ‘ 

x>) ^».;y- 

Aar 

^*r jf 1 

‘i/J 

( 

.V 

(*) i' 

V’V 'f/:* 1 a* ^ 






fi. • . 

J^i <j* V* *■& if 

. Uj4>- cJU*is (Jj S ^piL* 


(Vaucberia) b^i^# 

•UlJ i y£j l> jA^4sf* 

-dJiaJl 4i ^Jl (J 1$"" t 4j4a)I 

u**i iri»J 

j — :>j . 5*11! ali! j 

4P J_.«4 yf Q» 1— 1*4 j)(i 

l — ^4 ^SaJ 4 A^LlL* j 
C4 jwo4'-' l» 4^X« ( j^i«Jt 

<U^U j4>- *Uj»y 'i/j 

c jj£ I. OIJL3U5UI j 



U js- J 15 _ LsiS" j *U! aJ/'ja <4 IsJl oJjljll il jll by&i j 

jS”"l If- 4*. yV dJ)-iSj c <LLJ CjLxj*- Jb — j*aJ~\ cJUdsJlij^ 

. ( \AVj£i ) ) T.»«a>"V Li jui j>! i J-UL‘j , aj_«A> 

^JiM»UjJI *l4-jl X+& \ 

JO. ) I Ol4Ju*^>lJlj ^ j jaJI 

jlwU»- &U>_^ Ja-^-l aJ;» ^ cJ> jiaJl ; ( T : N A“\ 

j — >*$ i <j Ja (Zoosporangium) a^U f <y*. J 

Vj . A-Ia-£ Sl^J JjliU l)Ij4a C Lk-£ t*v*j 

cii J t)T <— 54)4 — e- a £ ^il (Zoospore) a^-LJI <*y j^\ 

( \AY j£i- ) U> ** ^ C^ 1 

^j| ^ L— j-4^- 

((— < ; ^ A*\ l j£w < ) a^- L~! l 
4 xj a£ LJI i* jJ >1 JiaJ J 
(r : Ml 


^ > (i vYk^.-w ■•-•» - • - I 
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t i MV t» j 4xi> <l)t t 1 MV ) 

,AJLii3l il jiL A_4 a j St jljl o4*>*J *4x1 j iL* aJLj^ /^S » j 

_jl-L__ stf- 4 A»w <_*il jilrfd 4 < *jIs^ l*> ti»U* L*t 

^4 — a S-Li^'Vl ( r- ; \ AV ) Ja-J-i a*a y jc*~* 

V |J ^' J&J' <-d>^ ^ U » 4>* W 

LxStAII j*4> j 4 SJxlj A^U A*aJl yJJ-j 4 tjX»bf <->>U*Vt 

. T4j4x t_*b>«ji» O 


(Bacillariophyceae) 

aa <ii (Diatoms) OUyb-lH jt c-Jl — xlaJl 

A»ixlsJ}Uai S4 a ^ y& L-llxkti^ t ybj4 S yL/ail L-JlxJaJl 

^JJLaj j>Jj 4 jj^a>*JI *1 yai I £jvaJI SiL«»j JfucJj 

4>* Ol* jJUwJI Uwaj y S ^i*alt 4-JlxUl 

iU*JI alii J Tj Ip 4 ^, jj 4 aJU-I S-L>-j OlJUJ y Jyj> tJj^T **»k- 
4-Jlxla y U jv»u AaIIa jt iiU> U| AJa^ll Ajjlllj Axil I j 

a*«JIp <L)t t«uL*i j tu T*l*i* j.m j 4 (j j>-\ OlJU jt <Jaux 

4»*J Ol y*jC~+* 0 jT V] 4 Si yL» L^lxS* Jx jj OU jjl^l 

jjxti a 4 a dUI^ AxJu l.:5 jjUjJI S jamXwII t) j&5j < <Jl£*S>Vl ^ 

^jJalt OjUl Ajo Ay^U 4 _^»! jj SiU (1 ) j&j 4 li jJLa jb U *Ui- 

. AJW ^l?Uil £»' > ( t J jU>-^I jt 

Ia jJx ^liol d^>- cJlxkll y UI4a l/" OU jJbull >*4Jj 

tA*W* ^ aJJ“I jl4>- i| ( a^wJL*« y \y^ yj Aj jU-t 

• « 

t3j4ivall ^Iaj tT" y- Vl l—*. uLS^Ijw (Valves) 

JyJI 4«*i)L u-Tl jit y~>j ( ^AAj^i* ) ajliaA 



< (Hypo theca) aI — >- lJj i _^i1 ^^Jlj (Epitheca) 


j' a ^ V 5 ^ • (Girdle) flj4-L OU^II aJ Jdj ^dl! Oi£il 

V <y* '* A*«-il! ol» ja Tjlp 4JJ-I 

c. ^ c Vl5wt aJp ^viJ ^Lj> J& aX£s jsjla^ sjp 

U^l a/jj j£c_, . a,^I oLVil j >; T ^ oUyUll 

( UA j£i) ^ ‘ t>* VjM 1 



Jj ( ' ) i Ss. 

vi '*■*•• jtdl 0^1^ < (*-*) 

(r tKjO' ( j > W 

* ( vi £ ) <*WI JiJ'j 


(Side or girdle view) <_*! j_^- j' 
(Fronte or \j\^ j\ ^U1 <j?jj 
OUyl4 — ll <Joii £j i valve view) 
CjUI^I Jl5w_it \j$l* 

^^aJl ly*a»w ^ ti aJ 

0 (jj l Lwa.o jl 1 

. 1a4>4p jt bljjll elJi* jl *}blaZ~*A 
tjlpiiLlaiiJklOUjJLuJl j 
(i ^ J—5< aJLa <Jp (Raphe) AjJ»j 



ij— S"j^ — apj (Polar nodules) 


JJ^b<jw y> if (Central nodule) 
jt oU jJLall »U— a Jjt« j 

v uryi aT>i 


AAi^Ji AvUJJ ^ 

.A*U»VlAf j£~\ lj- Aflj jiaJJAf-U* 4 


aJUaI« j Adi** A — JJ-1 Ja*»j Ol« jJlj^Jt aJIp (J «i j_Jl j£U*5 J 

l) jfi j » 5 j lf.'*A> — A-J^-l jl-Ajb- ^ J s*^l 

tjlpj t j J«l>- Jp (£>^j Ja^l 
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y J ( *1 jjui- ( 1 ) L* Tjilj J i «■ I ji*s> jl D^ji 

. O ^jJ 4l«fc Jp Tjlp <L5Lii!l .sljil y-4* J IA> Jp a.<* y l>4ll aJ^-4 

^^ib* i| i (Fission) JliU!*>')/l twM Obyb4Ji J\ &£j 

t Jv a * 4 * — Jp i£2yf* <S y+~~* J — 

t»lc^ gU p% yjjj js" o^x-j i ( \a^ j$J- ) jr ^ 

^^dii ylUoj C ^C* £■« »—*£*l ^; * v -5 jl*Jl A-' 1 :^ ^ 4 ) 4 ?^ 

( ^ A^ j£-) 

Ti 



^l^li J?~b ^ b 4 j44"I 
jlTI *■! j,« c ^4-JiJl 


jl f J y Ij.*p j^p-Vl 
; <Liv»Vi <uU-l J 

C$4 *>4 jli ii!ilj 

ajU*) ^rci^Lil ^jrcJ^-S 

c ^j*J-I J 

j j>c*ij y^ 1 ^“* 

*r/ w -(l)j Uwii^/> • 4 u - iV ’ 4 ^ 4 *^' 

• ( Jr )oc.u jl t*~u\*ij («) Jj ^Ljj;^ Jl y I — olSj 

J5I Jl A.lpl J Jya; t JufUl il >^l £i> U '^ ^ 

J ^ yl»4)l 4">-L Lftj . f\4-l aJ| Jv 2 .^ (jl ^ 
^JJLj J^LJI U' . (Auxosporcs) ^ly (J — 

; (jci ^ Ot* jJl»j)l J (Sexual reproduction) 

(Auxo spore) <L*U **y y (jiy*^ J'V y^ 0^)*“ uy JTj'i' ( ^ ) 

. t^o^- by ,Ja<cl « y^r* 

,yj^- Jp i^U— aAjIv> a,-UI-« ~^IA*I Ju £j'j> (v) 

. (J,jcaU.^ <yy y ^ 
• * 
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i — ' i ( W* ) ^jljJl y* ti J 

<ii V* fj^’.yjs. ^m J C i ' ^ 4 i5 U^- 

4 (J OU yL4?l ( jA J)J . J djUj^i 

^■jlj^l id-»4^ 4 r-jl >)l (J 4?“ljj Js'*** f 

^JS"" JJavJj 4 (jcu* jJbi ijcjs^ y> y^p~> Cf-{ M 

5 jp> (Auxospor^) o*U Z»yy? 0 ^xl ~ ^ y* — 

. -l/-l>> ^ jJlo 3 ytL* jwJj ^ <■) <L)f <t - - p V 4 


( >V J5^) 



i.\»> y r -i:; j «( » )j JVi ,f ‘Oft-yV <*->4: P j'-r'VJ 

.*»»Y J.,C:1 ( G ) ^Oj* 0* J dr--' y ‘ <V) J •>•?:“' 

. ( Jy j* ) (*) J M* i'yj? J1 i * iV i/ ~' J 


Jl 

W 


C-J15^ I J-l> Lf j 4 _y«ll olJLJl ^4*t Ol* jjL-lJl 4*Jj 

4jjJI ^s” I jj 54i y* 4 >- j U 4£4jill jj*aji\ <j jlioVi J 

|ll — .Jl y> a» yc * j 0 . 54*0 ^^>-1 y (J (Diatomaceous earth) <y yb-Jl 
^ \y < jA 4^-Ul 4*^»L**Jl j4*^*l C--A ** y 4j •-A^j 

j 4>- 4_y y«(3 4^4-Jl 4 j j^Ij ,<ull <~* j^LoJI 
cii^ 1 1 thjjfi’yj 4j^I ja^p- £* oUWb *ku 4 oU ^1*4)1 *t j^j 



Ip 1 ^ jfJl d-L* C l^%*dJi^t £ 1^L«^ j 

y ti if" 4 ^Jb*. J jwJl ^»Uoi«V C*~»U--A!l AAUyaS^ 

<lily9 ojlS^j c jl j^Vl jl ji ^ j Oli’IjiH Sjl ^>«Ji! a! jIa iolfj ^J'l ^.«JI 

OUaJlj jjjUoJij a>* jJI apL^ j jb.*Vl ^>-Ul ajJUj j^UJJ 

iUlcJUkll 

Jj 4A yiu «t ^jaw 'JA iulJl «wJU*Ja)t (J ^r- ^*'li]i J;LIj 

A*U" 'JS' Oj^/J • A^*»**>' Aj^J^- 

( m J^-) 


rarP/“f J 


E*1 




., • V ft;, 


Ar! 


i^P 


•»&' 

;&i 


.•T&' 


M 






■• <& 




£$« 

mm 

% 


.■$£*4 


»SW 


w 




|l;v 




til 


vT,. 


P?; tj?a 




,;a^ . •*\ 


r y*X$& 

<jV 


■;« 


a 


as 


1?-. #.r 

;■»>.• jr-V ..J 
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oIa-LoUI v-.IU 1 < ; i> (Chromutophores) £Lv*»* C/iUU- ^Jp tSjr^-J 
-ysa.» ^ jiliJI jl *V] ; 3 yuS" t»7j 3JUI cJl>Jall ^*JL> * . 

Uli ^1 c (Fucales) OlS^«i!l aJj <J 4— JbcH a 

y — -ill 4 — *> j . (Sargassum) (Fucus) J 

^y>-\ y~J\ ^Jp jj j 4 I jlJ&'l <JLJI *_JUJa)l ,y> ( ) 

>_.J t<c- ^*»L (—4 j . Si jUl jtull J tv? ^va>- 4 jb*J) A> J-n^ai\ 
'• )jl>* 'f>)\ ^P y*X> A>V 4 l ,*i*P j! ^Pwjl J S-4 

^yCj j tla.v*0 ^^IliJl j . Ja*^l ^P j^iJ 

t.JL> o4pU 4AP 4>*^» A-i ^i? A-Jp- a!?L« j^4j J 4 ‘ i«-ill tp ^il 

•*j>* ji I ^*1 'j* ac* I ( \ ^ Y L*l . (j? 

^5*.Ji UU j| 3 AlliSsj aJ 4>- j| 4 ^JJsVl Ja-#M (J 

lS”" — ^ jjli)l ( J>*li *1 J^*Vl j\ £ j.gZA>" V 4_J>«JaJl IJU ;J J 

^-^ilifl JSCi^ Jj — J JU-I 

ijjii ljA|-ii I y <^j Uijl 

^ 3 Jipi-Vl v-^Tl y[Ji ^ jlV J 4 AjuU-l 

. (Conceptaclcs) AvJbU Jail 

<>* ti — tj^b Jr^j 

A- -. -> »« h ) V I — ^U»b» ^IS^vtJl 

: ( j W!*<i) o-"^ 1 

(Assimilating tissue) — \ 

OLubOUl a4p t ( £- jl>- 

(Storage tissue) ^ Js^ — t 

3 ^1 ^ll 3 

& 

. jUdll S.u.li a!La ^Jp 


( 'St J-<i) 



oM 1 ; -tM 1 «•>• > -j, 

(fL.Uy.„) 

^ Jl u-^U 

Vtr 5, ii j i^U-t 



h 



JJ-.U' OLjJ 4j jliVl A^jjbJl j ^l£j 


( \u ) 







- uv- 


i j dLdj t jA jj£o (Medulla) — 1“ 

44J 9 j Ijj^» y J>j ; L*>WJ i** j% U c lv»A 

■ Jr^r 11 «J*.» Vj*v> (^- k,; 

(n* J*) 



OlyiiVi^ 

« “ * 


( Jj-lij* ) il -- ; JJ a 
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c-Aj jl^- • — 44l»j>»j!j Ol4.) jijl 'jA — - A.. ^UApVI 4:>*jJj 

(jj i (Concsptacles) A^iJU ^ j^-l» ai jjjU a— ~?\>- 

aIsjU-I ^jmA) fj OlA) jvVl 4 >• y S4y>-j 

+ /M A*s^l *l*apYl 4 ?? j£.J,l £j J^' ^ ^ 

A^-JsM aIiaI^-I l£y^J .A L/&&* A<*»i?" Jailj>- (_$ A;j£>Vij 
(Paraphyscs) <U*ap J? y&- 4 >« y AfiXalt O b jr/l 1 O'* ^pJp(W 

tl>4^j< OUi^^Lc ^a*;) (Oogonium) £ y?j^ ^-sioj * & yc* _/P 

A^Slill a^mIJ-I Aiail^-l l»l . OUa^JI «4 a ^jJnT 4Ip c^l jr'A-l ^L*si»l 

4. t 

'“'^ 4 < ju jl l^Jp ^lilA ) i AP j&LI A t »j h ll J> jv 04 p ^P 

Ol^LJl juS*” ■ j 4p (_^| 34) _/Jl 44b ^t-uCSj c A*ul^« ^jjaS”* 

£ *— J 'l^L*Jl a4* ( - ) j j^ 1 4«p ^L~.3iI <i44^ j c <— ’l4^Vl A*Jbj AjjS*" 4)1 

44b*U! ^vj lili 4*> A..JJU ^ j^7 41 p ^1 ^ l-w4i I (J4j4>-j 

Ji*i j^-l t— jUap-'i/l 04£ Vj . 01 j»^-i tJ '^44 1 ^ U t^lc AjI£j 3 

cii — OUi*jj At 44l^l*» ^ — ^-liVVl j £ A**-bLl 

£ \) m Ji 4 JI Ol^LJi y I yS bJp A jiy JS" <-j4^ i 

£ *4 i" ^«5UiU A>%jb' Ij-ljji 3 V| '^ a ’^~ ijr^ 

IaI4p l* W 4 34>-)j A) £ & AS^L* {£ y» aJL^ ^lCj ij ^-*4J ^ -? 

• ^4)4>* I.JUiis ^jla^uJ a^»5>UI j*.;$ j <. #-Ua!1 U>I* 0 Jsj OL4-L*) 

. 3L>- 3 jj 4 ! ) <J t£ jiJ 

UUia« 4JI yil 

£ olil c5ji^J 44ljOtJlj 44lia^l t_JU«iaJl 

L~JlpvJa]t 4 tC ifJJAIj i iJU-Vl ^Jl a 3 ->> 4 ^ I^Jp (_^ 4 i^j j 

dli; c A,^J) ^U>li yiJi^l aUUI J A^-U^fl 34 pU)I ilic 

34 aa^ aJUp it y* y* ti 51^1^ V 

A^Vl ^ 4_Jl> j£\ ^Jp jj4j c_«lU«ia)l ^ jaJ l5” t A)ij.Mj 44Ul?“ 



- u\ - 


viJ llij . ijtll a£xJI ^ OUJl (1) jljlll Jii>- ^P jJ^ll ci 

;JU ^ *-U^I aJ^ ii 4; ^ 1* J- ^ .a. ; 

aI jil C*»4 aw»Ij w *Uaull tij4>- v_JIa*U 3! CJ>-^ 4»j 

jU^ll j,* 4 pLoxLI j j» J*W 4*~.S"^ ijlj jlp ^ L/ alt>d\j AJlkW! 

^/«K.-*$^Vl ^jj^ij 4 » LdcH ala.* ^p jl^J-l y 

. ®k^*l^ ^**xisJl it .^I jJl 

: tji CwJlaJaJ) j>-Vl 4 jI ^ ili j 

i<^si>- SiljJ J t»Ub Tjji i_JU«JaJ! C»*kJ 

jsT J i*Jk« _ t*>U J Jijjl C*xi; ^ C 4ij3l 

• «• ; W' » • 

. ijljp l^i ^ ot* L)l C->lll;iJl il yjl-t- j£* ajLp*^^w 

aJL>>j j-wjJl OL 5.5 IjJ jJp k^JUJaJl ®4 a L)bUl (Jj 

iuiil v_Jl>*k)l » 4 a ^Ji£ Aj j3l jwuilj <!.*>■ k Jjtyl apIjjI #4aII <j jiil 
^*JA< j i (J jii- Aji*>*j ^4Jl OU^S*^l y 4»j^J j jt4l) 

£jyl y 3 -*^ 4*4^1 ' ■- ls*JaJI ii‘Lt» ailp eJU«iaJl ®4 a 

iSj^' v-JU*!* c-aIjj . (Calothrix) ( j~5Ly^t^)l j (Nostoc) il^,.*yJl 

®t]ai« 0 j^7 3J ; Aj ajL»-j 5ibj j ^JL< ^p 

tfj)4> t i»^i-l ®_^4Jt)t a! la . I p clwi; 

AkJlil lplp-Lx>'li 0^*4 Ajui« Ij y^\i ^jA i _^l ^5 t* ^l4i»| ^P 

. iiliaJJ j4yj^ Ia^jJj if* c t_!>lii-l 

jA j — u-Jl>*ia)l ^*fltp c? 4^^ jA^i I A.x^ll I OUj4tui)l pUj 

ikJ*Li>- < j^ AUill ^^b-ill jl ( I ) ^w*l^i! 4! jil 4 *j — |^u j jlS^I 

y Jljll <>*M* 4^-> ( ^ ) ^/•lli frLj wJl>*JaH ^Ja^kJj ( ij'All 
i**t^Jl» OlkT ^Jp j^sl- 13| ^iUjatJl i 

( ^ ) 4 ( iS {j ? ) (<— *) ^v^k*# 
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k_JU%Ja!l wilS^ llj . ( ^11 i Jsyi j* J ) (~b j 

l.| 4 IfXipt j j>>' OL^I «JU jli . iJLrtA! *!JUS" JixJ 
l^.«Jv>C™-xJ 1*1 j C»L~*Li)lj ^e- jUc- jA~* aS" 5 ^L* JL.J’VI 

. iJU-'Vl j* l^l jp^m\ 4a, 

*U_aT ttilj sJUiaJt Jk» t J*jc-J : *U*f cJUWl 
4 >b jl 4»j . (Kombu) ^ ^ jbUl <J £-UJ ^a j 4 OUj^U 
aJ^-I o4*>-j AjC jiVl Alliall tii4>- ^^!aVI 

4 (Chlorella) LjU J>j yA> V 

w_Jl>JaJl «4A Jl* 4 *Up jt jU^I 1* jujufd 

lj4v«i* * J' a^I>- ±1* ) j£> C~£j t«*L» C-oL* e- C4 lil 

t*j^)i ajL*vi ^^ 3 i Ijlia 

t_4e- Tj4^a* ^JaX— J 1$"” . j DL-jVI 

. ilj\j\ jJj\y j 

l^3-L»* Avl* AP jji J y&£\ (lOjyU-B _>ai ^L*:- 

4 « }Uj j^£)l » tJsU-l Oj^JI ^ lit 4>-lj OU* 

fc 

4 ( |^*/ S4>-_J a • « * ) « I |j\*llj )) ,%*_} 4 /. \ * U_jA4)I 4 ijjj J> 

t A© ) r-l-^JJ ©l^ail ilAJ 4 (( 77 ^<*1*4 * 

^jp- «4p Jo y J y&£- d'J-t AA~-laj Uaj ) , ^*-/ oJ&-j 

^ jA t & y jLa ^_JU«ia.H y* l£ 4 iJijjAA 

. Jl y^\ 4*» J! j £*l jdl fj* JaJa^ 

u* ji\^ 'jA lii^ Jj> u j.5 : 4>ii cfiy*cJi\ 

wDi y,*j 4 oL-JVI c/**! v_Jl>«]aJ' >JUlS" 

u tA» ^ Arl-Ui -(Sargassum) « ^L-L>- j* )) 

v--i>Ja!l Jl^jC.^<lj 4 Aj 4»J1 O'i/^P-Vl I y>\ ^jA o j&j 
a>-j4.' a*® 1 ^Ji ( j*\ ja s $\j £^UJ (Gelidimn) d ^-UJU- » 



. xd* ^ t ^pV 4Uc~.» i».JL>Ja!l jJUw'l *Aa j&\ Jtj Uj . ijl j^-\ 

" * N * * . ., 

(Digenia simplex) « UbPi (t j*»~ a I v_,>UJaJl ja c ^ai»wai 

^>l>- j*u 8 i .U'vb . ij y*ll jiUjwUJ Jjliail (• J yO-lil » jltP 

i’liil £j\j\ J auJ > I r)W .1- . J »l J (Sargassum linfoliunt) « *U y&J 

(( iTbjf I J> LjLv«V i) ^ywaJI _$j i 

y^j£ i) ^..-b O^w ^ji J ykz iLa — (Laminaria bracteata) 
. iJUi? Oblyiyil ^yk #LiU Oa*- U £^Aa! — (Kwanpu) 

JVtfO-l jA Ul>- C-JU«i»U 4*J®Jl OV^bO*<*)/l ^ 

— (Agarophytes) « 4 jjI>-VI l_J U dJl » ^b yu ^\y — l^b* 
qjj d L*k ii^yt* ail* ^Aj ; (Agar) jb*>^l ail* 

jIjhT Jadj . _^pl ^jA tU)i j>'e- jj l*" i Ob^UiJij b 

l^» i ylS " 3 l^«b*X^»*j U^ - " 4**.1S** ■J* <$** 

. ^JlJl JjUI Aj yJj 4jy>u)l wJUmll!! ^ykw ^Jw *b _J j*&4- ^yj>\ ^Jp 

y^t f C A.I _/di A*P 4 ■ 1 *J3 1 y XP 4jJ y,+**J jStA^J y 

K~p l>- — b yixJlj Ob jAnll *-U'N Jxu*J — <LjLUJ! OuLil ^Jp 

.Jaw — jl>-Vb C l At . d I — aJIJuII OoUil a-U J ; ^,A>cJl Akj e-Ji^dt 

b j£&J\ ^jA ^J^S Xj l.w*.« 5 "JoJlj 4*^*^J ^uMsdll 4»<A _^i ^Jp 

^j.pl y»Vl v w U ^Jp LadvaJ O yd I ^Jp OAP L*j ; Ob 

. ouyij oij^i j oui ^ j£i 


<*JaJi J yj (j'* OlAlb Aai^ly )AA) ^Ip Awj 

by^wJl y 5Jl^<*| C^AI (( O y_jj )) .^w* j' il c jl>-^U 

OIpLvoII yi^ll liJJi Aw OAi*l ^ * jj4>l y*^\i <Ju»U 

OIa jJlJblj tJ®U>Ji| iUii^ — — tjbv- y$* 

AjbiJ! Oby«i;il 4pU^S> t JA iiijjil ^1 yj^J\ ( jfi\ y~ (jy 

Ol»- y «il 1 4 pU</? {J iiv<aV i^[S~y . ^ I < Jw y oA-*4-l 

. OIpL^s> ^jA Ia yiP j i y 
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r l ij&u Jr* /*&£■ 0 Nl \^- Jj£<«l Oij 

(Gracilaria) yrj (Gelidium) » **oJ>- » I V ^ l>*t>li 4 a>U!I 

. (Pterocladia) j (Gigartina) Ly (Hypnea) Ulua j 

Lxi| ^Jp ^.fUJk'l ojOi \S 4*^1 O'VjU^-Nl J^j 

u 4 

Jp j'li jJlj ulj 4*JU ^p. ^lo-' jl 4 j^~>- 

m «* 

^-.ibJ Oo 4*«^ sIIjIj oj-U ^ L "' 4 -J 

4j O' jlyi.i 1 «.Ia 4it«l Jr*> * OU‘lS^ l<b fS- ^i 3 ! ^|p wJl^«ia;l 

<_il>«Jall .j* 4vaiinl«<ll 4 J OltfLi^j (( J^Jb*- jLJl » 

■Xf - ^)l j*a>-Nl ^_JL>Ja1I 4a1^ ^JJI (Chlorellin) Jr&jjl^)lj ‘ 4j^p»J' 
^-Ul C*>d! J If - fChlorella) ( jib j _^)l » j* J — 

b yC^Jl j *_Jl>»IaJ! Jf\j 5 yblU Jii*J j t a^JIOp il jj> 4jp 

4 A) jc£\) *• — * Lo IS' <^.t L* IajO*4w1 \j al*** 4<jiii) 

rOl* 1 ^Jp ^lp ]a.it\ ^y> OLj^/l : (Alginates) OU-^iM 

■i'y' ti ^ S j&s 0>- jj joll . (Alginic acid) dJUsL-'V' 

. 4-iJI i4_JUJa)l j ^ja U ^p j (Laminariales) (( Oj » 4Jj 

4f-'!l aOA jl V] . / 1 * j */ )6 J/.j «UA ;J 4i^T" ^jl ^ j 

&J d Vj ^>‘< (3 * 4J !’*' ja wxbOjO*! 

Jr-j Ol^i-Vl OjJj . jLa)VI cjlll Ja^jJl 4**Ja.; ybJ iJ” 

*111 ( jecx jl ^Jp SjJpII lij 1 ( Phycocolloids ) 4jJ>«k)i OLil j yt ? l 
V^X» 4lJi *lll <J k - J j0 J * If 1 bS"” t V i-? a jA Y * « 

jbUl Jj . 4 pUvS> » 4PlJa!l J dllol J (. J j) S^jLi 

4 pLv^ -J — (I ^la-jLjl )) <_l>Ja ^jxlaO-ll — jJoJL'yi ^ i*.>- 

l^I 1^^*1-^ > "I ^0a; Oll^-Vl Jj<* 4>- j^Jkl HwJ'ifl jbc j i . ^pL^aJl 
*1 j^*>~ j l jj>\?*^\ OLui-U L t *Ajjs* 4 j ^ 1^ l|4. l^laJ t Ap Lv» 

, *1*jj j *ly* > * oliJblj j ^j| 



i »Lil ^Ja a! 9 y*L» ^ I jp!- Oir LLj 

jl A^i* jl aJsU* jl a]oU« ailS" OIaLviII .j.* ji£ Al]i 

* V (• 

JjliUbjJl j OU^UaJlj sJjUUiil aaL-2 J f 'j^J ' i’ j>>* j' 

. Aj I OtalJiJ.1 J yilfiA." jwz£ (J tj'iZ-Ly!* if 

. Ol>> y-all AaI« 1 » jj JslJaAl AaL^ J (Jl~- ! l 0^ V ' 

A**Jl v_Jl?»ia!l jjf^ 1 ( Algal tannins ) a»-1?Js> OLaL^ 

A*aIo y £ J J*L A 4 A-y* A*/ _»• ^ l>v^-“ 1 

( j ^jvwi>» ) ^Jl *—* k*W) Jill J 

^L.f~ l)1jUIi ijikl aaIo aaL^> J ( Sargassum ringgoldianuni ) 
O^vOj ^-xbt — i jfC> O^L^a; jj i^_JU>tiaJl^-^ OLpL^II o y^~ 

j» idP-Vi < J U »*la!l ^ a.»a lo a.>l* Ca-I^-j if ( Physodes ) t' a^aIi^i!! 

(jL^^s)! i_--fy 11 ■ ( Spirogyra arcta ) If}' 

, lA A^wll <_«) b>iiaJl a^aIj^H a-U> 

a» J La 

a jjlkl ® y jv'fii jj^iA CjI j*fyj 

aylf I Ja> • ; ^ jm*\j yjl Jj jjlT S j s^Ia » j^lJ ^Jl 

• • • 1 

.jk*.; *J (J*"*** ^rl* j^^-1 j aju!i yif c3 ^ j.-'lJjJl ^>U' 

Aj*iL) ^J*.l C,mJ l«*> Jt£ i Aj J*ii -a ^1 J (jlilj ^Ja 

. OL^<a?%5" L_*)Ufcia3l e^Lfc Ij y+* y>y^* 

e£j >- jil j*aU* 0 c_Jl>Ja)l <J* i • $ jJJ jJLa^ L^JbilaJl 

( Laminaria ) L jL^V )) (_^J1 *^J>JaJl ^ku-xi . £ jjl ^Jl aU J 
a jn5" jt; LjU- ak* c5 / tj* ° j* ^ * * * * Ji a)>- 1-U y 
tLUj5^» , (J * J * J * V ! — } * V cA{ L* j I yj a Ll I a*ift 

lijb^l a yS" y t < JU*Ja^l £^^ a ■“ , ’“ , 



4j\it JaJ U f* w i jJl 4 a* 4 

. pjjl J- 5 ^* 

eJU^JI y - oUyuO O' IS" Li ; oLyluUi joL^ityl »tfl jib I 
UjJI ji u >- y jl 4 j !>U . |»L- 4 ^ j> v_Jl*JaII ,J iu-vii* — ijJyXZM I 
^4«» Ljl U ijt 4jj * jLjpV! (_J iiil-iS"" i'ol^i'!s/l 


. w>til LU v« 



A* 

ii&M oljWII 

<j-±* A&- ja uJl>JaJl5^ (True fungi) aJJLU Ob JaiJl 4__itf 
l$J# ilXlitf AJa«>- SXa-j <4 ^ j-A-\ <w-S”ji)l 

Lyt j>- Ti}b^l cJUJall jp vJaiwi 1,-1 VI 4 aj J>- v^" * J ui^ 
AA ^ OU tdJJjlj < j+ ai»l Ol-Llm^Ul La J>- vkw>- 

-bV c AjI-WI lj-ls^L:>-l *-LLL*V If — ~4^ oJuIaaj aUu-* t JUJail5" 

Ob Jaxll ij j&Jj . A*#t Jl OhJl^ll lAy.P Jp IJOjw ,J Ol li 
<«.■»»&« 0 jfi 4* 4 ( Hyphae ) aj JaaJI .U ^J-b O A ^ ^ A~ u* 

0 ^c . J JaM-fcllj ^ ^dl (_3 a4A *i>-ljj 4 a^mJL* jS* jI bOU*- Jl 

bOb^ aJUj . (Mycelium) t$ d <_£*— j y^l * jaW® Vjp 

aJU^ J$vU 4 ^U)i ^lall ijA aJI Jl ObJlf>3l <j lj0Lt« Ob jkill 
<J aJO* jp .Jokii Aj Jaill aJA-I J-lA- vjLh-^Jl Jl I 01 V] 4 jl4>- 
(j\>- j JLiJl j-iOJs- ^Jp <£y£- j JULJl j?“T £_y ^4» 4 A-ilJI Obldl 
(Chi tin) Jl 4 «■«>* a Oo j 4 (,£ JxaJI jJ*l»*Jb 

j' ®ly {J* \y*- j'-^' J^'- 5 f ^ jiJ • ^ 

t 

, ol j>o jl oLu>- a La ^Jp 5 yt'A* aOmp ^1 j* 

0 j^> l^ui 4 kil jii ObLdl (J l^ObJU jpP a-JIJU)I il jil a-aU cJok^j 

aJI ji ol*ui J Ljj, h^\ 01 JA\ >1 jjTj uu 

4 AjUJJ aLL^ oL^L V] OL Jaill ^ jl4p-jj V ^ 4s^ 

( Mannitol ) J yklil y-T 

ajLSJI c-jIj^uJL \j>i Ul 4 ( ! . < 4j il ) ^a KfS ' j j 

<jL j aU ^ 4 OL JaiJl (Sucrose) 4_-vaJ *^*Ji 



_ un - 


Ot jiwh (jj jill 4 (Trc halo sc) j>*T 

^Jp 4»- j/V 4 « liJl » ^w*)l -Ij4p -J y aJI OlJUlIj 

4 (Glycogen) ^\>- jl tjl_^-l b~Jl aI#^ ^*~ j <_J ciOU^Vl 

m - 

^^-•41 \jj 1*1 . Objiaill J jUJu^l a ji£ i^a*}l ,j*»U?-Vlj 

j jjd-\ OljLw^Ul ^j,* Lu aJI>- OljjJfljjiU i’jiil -il ^ib 
*lil Oj^ij . (Carotene) (VJjjlSjl (Anthocyanin) 

j)j ^ ^y~ o ^ ^ j-* *-j4^ 

. tiUi y* jjil AlU-l C^b ,J *\il i*.i 01 V] » A^OU' Ob^JaiJl 

; aJ Vl ^^LaII ^ (jw ^>jJai]l ^ ^lij! t_jji>cdl iU^il j 

j i jn»s»“^V l » * w^rj 4 O^jlsll 

Ob jJaaJl oJl% JUj* _Jj . 4i jJ-i j ^ 

^£«* iSJ^ *^v * v _ « ,» ^ jj ^5 

;_§ 1^0* ii *■! _,AI J 5 s*~*J \ _/Jl (J S ^Jbw* Ob^iacJl J>-jjj 

,*Jal»J ^J1 4 ^a4-l. Ol4<J,*^Ut l*U aJI;^ Olijjaill C-JlS" ll_j . *-tll 
O^j j^l JL-.fl jlp ObljJl y* 1a ji- L- 

m « 

<y* IA 4j V j 4 ^Uj aLa:-^ jl y(- l r l* * Ob! 

. lj-k-L^-1 *-UjL*V <y Ai 4 vi^ il j>» jl Aj>- OUJ15" U ji- ^Jp i^pVl 
(Parasitic AiikdlOljjiailL) *L>- ObJlS^ ^u;^' ^1 tl>bjiai)l <J # j*J j 
(Saprophytic if jvLl Ob^iailb iu-* -il y ^ -U>. : ^Ij fungi) 

A-Sa*« ^x^Ju ot ijl-iv)l l^UfL^-l l* Ob^.Uill « . fungi) 

^yuj 4 ijJ-l C>UJl£jl ^ U ^tP — iwL» J-LJ j' — iiil& 
V f J*j 4 (Symbiotic fungi) <Ul^:I. Oo^kiiL 

; Cj\jJd\ ,Jr\j iJ Vl SlJ-l 

^4aj‘ jt ^jktJ V.f (Obligate parasites) ijUf] OlJLik —A 



^ ji iUi s>a js- i ol-ui ip-.Vi J* 

. k £*.<ii U^» » i Jai j wJJD ^ jJl t/^W’ 

if ^ oilp I (Facultative parasites) i jLy*-j oLLak — Y 

J*Ip -Up J< kl) <1)1 ^< k . V - * i i jJl (_3 i J p 
. jkSJl ^ Ji^ a* J* (Fusarium) ^hjlj^-i)l ijai Jt* IfOh 

SjI — p JSaiJ I (Facultative sap'ophytes) *J^1 &\*J ~ r 
,*>*jcII Oh Jai Ji« l£ jj> jl ojj j4 all -Up ^ku-J • iUki» 

<1)1 ^kuJ V : (Obligate saprophytes) * J^l “ * 

<> >0' J!l « i » Sj« Jt. iu* i_ykp *\y Jp V) 

JM*-S ^ jaau I (Symbiotic fungi) ilil&o Oh Jai — 6 
(Lichen fungi) iJhlty Oh ^kallS"* OlJLJl La ^ p £>■ iuiu J^Ll j 
( Lichens ) ( j^**^h O yj aS" y OhL! 0 

Jp l^k*; JaJstf At ) . OUUll Jp SjIp Oh JaiJl Jikjj 
Jp IjiakT W c ibUI Jjl boj^;* v-jhJtflj S.) j-> Jk O! 

jill 'JP jA Jb» i-lU-l < j ( Pl ^*Vl <1)1 V] 4 (1)1$JT 0 J-Ujt 'ji l)UjV' 
<*-£jyk\ J.jiktl Jaujs f^JP 1 {J*^ Al^ iL^J LiUj »-jA^- J**« *)l 
<jkt j^l iiL» <1)1 l£" i (Trichophyton) « <l)j~ij£vl ^7 » ^*h 

. <JaJA 5 Oh Jas ja £j j\ l^»w i -ik- 

jS& j\ j[ Jp If- jAi J| Oh jJaill 5h>- jiaL* <J £jUil l-U £jj - y j 
SjAiJl OUj- j . OISaJI O^hsAh l$pl jit j bo-tp <JaJb^ ; 

Jll — o-iiii! i^vaJl jil jw^7 ^ if jlll OhJaiJl J ij: y'j'* 

m 

. j . i^ « 4 ,tc t)l ^k>— »> a k »K««j a ^p 

lyoL* J Lf oAa*-» i! j<* Jp U Ole j^\ Jt iiliA <l)t [S’ 



Otalvailj OL*Li!l SUiall .si jil oUP aA1«I ) i Aia-*** 4-Jl-U- Oli j£l* 

ut j i a-c^I .oUj^jT uuL*bji!l L»i ; 

3 ji +> j . oU!l L-UJlal sl^UilS"” /p Lft 4; ' <I^L /a ll 
a) (Pcctinase) >;u£Jb vj* jl} j\ y\> m iUkd' cA^JaiJi 
b^p- jU^" (Middle lamella) ^‘•*> Jh ^*y^ai\ Sit* j*&Z ^Jp 3 ^-iSJl 

JfUl! A>**JI tj’.j* vj^ f J<**U ; 

. bbt)!? - j l^l>-l.s Uj L J ^)Li.x jlaiU *^pj 

. AaL-*I ^UP jt ^ ^laiil Ja*^-! ^LJii'l Ob^iaiJI ^ _* 

^jl CulS" li} l* — 5j ^£dl (Sexual spores) j ^- 1 £l yl i_ 

: uif- (_^l — (Ba s idio spore s) Aj-b J b j' (Ascospores) a Jj 

J Jill j j ljJ » ! (Phycomycetcs) 4-JatJ? Ot^Iai — ^ 

. ^ 3.slp ^ j]ai)l 

S ^kali Ujp ^Uilb jbe j : (Ascomycetcs) AJj Objkj — f 
cri^ J*'* (Ascospores) aJ jJl uiji* jU— jf 

■ ^J 51 u*~i 


U^p ^Lbiib jl—iCj : (Basidiomycctes) i*bjb Ob )c& — T 

(Basidiospores) AjUj jUl y? u)ji_» j-Uf <£ ^laajl 

. (Basidium) ^jj^jLJb i_^yu J&bll jU-^> <_,*>!>• s_ -5^ y 


jUsf LbM.5 a*-*c« : (Deuteromycetes) Auaib Ob^lsi — £ 

V* t— U jAJ Vj t AjUjjb jl AUj *lj** ^il^b-l ACU p Ip I < A^ 

• <3**^ J^ 1 £jJ ti' 


U^kil Ob>i)l 

t 

,j* iS jiwlt Ujp (Phycomycetcs) A*i>«iaJl Ob^JauJl jU»sC 
•111 (j b? ^v» jjijw t» IpA c ^1 y\ Sup -^P (Sj&J <> A^g 1 



- U\ - 


J.A J C/ 1 ^ * jlJ.1 UUj Jp 

^jixJl 3 Ja* J>,« — aJI UmJI OLl-il yA — A;^«a*! 1 jl Jl Jp 
c (Rhizopus nigricans) j jA j» #*l LUp iijyill ^ 

(Class) -C JI Ja>-I CjULJJ }Uk^« Jaw L* 

w«*>- (Sub-classes) Ol& Ja jl c-AjI J> O^ Jl AjUdaJl OU Jaill 

o j>a3ia C— .«j \S* bl L* in I i ^ 

jl iijiJl Jiil^>-j (Anth^ridia) £j\Jo m jo I jl * ^f>^ A 

m i ' ( 

jl^-jljll jlx^jj.1 jl — :k>U~l CJIS'" jl v (Oogonia) Ol»j»-jl 

^j C U«w»U Jl Jail Jp o*L Ja a i l ^ j w ^jCj^LwU 

: j^rt/i 

A-.*iJl aIsApVI j Jj l J j : (Oomycctes) Objai ( t ) 

4 *A ij Jp I (_£ y£- ^ i djLJ>*Jj <OI~Ij jo I Jj t y^iA 

i J JUatIVl j Ai ^-JVl oJj jVl »_jl JL (wJlva^Nt j * oU>-lj 
Jl jj 2 -’ ^ J «4> jVl JX v-->Uaj>4 

.(Albugo) (( yj«^ ; Nl i) yjai U Ji^" • , l,vA>«i A*aJI 

. (Plasmopara) ' jb j* 

*-UApV 1 Oj5\ — 7 Jij I (Zygomycetes) a*>-J J 7 Ob Jai (<— a) 
^jv**)****** 4 ^Ctktlr^" \‘ . s 2 Z*” J ^ U£w» ^P Jl 

. (Rhizopus) « >J-l ^jip i) « J*» J J" 4 

Ob JaJ Silp O yj J^jlJJl Objaill Jl ^ciu J3l 

VUI A/j^«*a!I bliJl Jp LHp Jo*Jj . (Mould fungi) Jail 

. aJI *J-1j 


<»j^l Oj>ci AwaJl ObJai.ll Jl ;J S> Jf\ ^-U^-'Vl 1*1 

• aJ" 1 Aj7lJ! lj;l^p ^jC- l-U,«j lj I 4 J iUtl l 

^Ikil Ai;_/k J « )) 5 Ja# >0 j 



- n. _ 


• (Sporangiophores) iJiiU-! 
. (Subepidcrmal) j j£t J ^ « 1 j\jy j^Ul » 


v-j^yj ft OlJUj! n.^a,' lv» ^ ft D a^ia* s_j-«>j 

ls* 1 ^ ^ ft # ® s** •<•* • U^aJI j* J- 

4*j ) (Plasmopara viticola'I ft ^ £>SJ )» 


W^ 4 ?xXA»“ 1 



(Downy mildew) ^ ^LH ‘- r -*-“d ^1 

. J 4 *>W' ,J ai;l aJ,A •,■» a 4 >-l * IS - * 'S- 

W y W *«✓ • 



LUaJl ^ j£ ^ j*i OlJJ lv» j* (Albugo) frjfo 
cpUll lu^aJl ^y> <c r LiJ. A r ^,Ji!l *4 a /» > • . (White ru t) 


l^»Llail 


u*i 4 


. 4*J j* 


J f 71 ^' J:J^’ <>• J 

Lf ; 4 j 4..><VI ^jl j>*^ ^ 


a 4 P S ^i>-V I ^M»aj ft SjJaiJl aJLp ^Jill ^?t»JI Oldjl 

ft ft. . ft- 

— (Cruciferae) <aJLs<sil 4 JL*suJI — ♦ ' t —-j-^ L> . ^ y* ^ ft ^ j>l 
ft U)4ilS^ y>- y\\ )) ^\j 1*a1p i_!s jAi j — <Ji jJ—l j Oa'JI j 
(Portulaca sp.) i). — sj'JI Ob’ i»»wr l~*j . (Albugo Candida) 
ft (Albugo portulacae) ft .^H yjjy. »fr jJl » l _ - > .U 

C-JL-J.I ^ll (jl "Vl ft f^ A w? ^ ^*J^I ^l^il ^<S^-4jO J 

iiu ol IT ft oV ioUi^l vr Jl \A\ 

(Convolvu!ac;ae) ^J*>UJI (,>ilwaAjl jI ^ il i ^Jaijl ^^>-1 IpI ^J l 

. (Compjsitr.e) <S~ ^i'_j 


Ajw'y *-U«j , - ; ; ol^y JJ^> J ^ _^U A : >> jl^l ^1 
if- dJJ^ >_Wj ft jLc^l (Jp- ft 
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A4 u jl Oiil-Jtl 3 JjiJl 4>- y * , jl^l « i;^.4jll 5^J jlfiJl 

*/•*-*> . s~ (Hairto/ia) 44La.* L*>1 — J-' Jp^lo (Jl JUJI 

. iJLuil il.ll > AjI>-u> 4 jl jJc.m*)} . i .j4Z~* • 


; ) 


i jJaiJl jX ja i ji 4* 
J Jv . Ol — JlJ>-b 
OOiJ.-l 4? 



aUU Ur /J^!i 


©^L<j ^U*.* j j * — a 
^liVj 4 jiuji oj- ( u • ^ ) *.• y *^' 

, ( 1) ^) V4,<jjt ^>1 4J« ( J . £) JJJ,0 

j ;Ai.T (o) j:u* . j^ysj } 

• ( 4 ^ w ,« 


iL.1 l^ic-TA^U 
. o4^4sp Jiil_^ 44 UU 
_^j.'ai!l JJ I 
L*>\>- 44^ ^p4ll 

J*'j*\>* ^ J' A \>y-0 tj**i f yj .^>«Jlj J » JUS J4.' ! 

i£y~+S * 44^*a-k: 7 ijCiJl aJU - yp ( SporangiophotvsJ AJaiU 

lii » jV' (A4- 5 ipUai-l i aSjjJI ^Ja- - J" 

‘ jC-'j jjl *•! j^*Vlj jUL.Jlj £*»W* j4j *U^jj AaJj 

(Sporangia) ^ J J-l Jail J-l j* aLX- ^aU <!jt JiU-l J*lJ-l *i/_j 
lf-4*-l U 1*1 i o ywiaJl l-i y t»«.->ij U L* jS" l^i' 

. ( j£«i ) J*«U-I J*U-I J^Utdl J J> Jll 4lP JUi ' J 

;»4Jj . 4 ^Jlojl j£ > a.^JS A! a*a ^ jyA-l Ji>l ^sUl |»**^U* 

. u'J ^Laijl L-i ^icjJ Jl aU.JI je- Jv24l7 ^>- j*p»i£\ {J JailjJ-l 

U 1 1£- v4jw'U) i,! I ^'U - j y* jl ^U jh aIpI**^ j 


, 34;4>- 



- nv - 


Oj ^Ja!l ^ .UjA-l JjU'I jJp }Ul 34>- ^11 ^Uj i5ijk (JaijS * j 

iv * jj iiaiU- C-^av?’ jJaJ.I jl ^JaSL C-Jij I U ijli ; aJUJI a4xJ| 

\^y^~ (^) Ia^Jp a^U* ^v>I j>* ws>«-' I _ j ,aJ>-U!I L.ii(V‘^l l 1 J 

i oLdU^ jli4A L^ Ji^i ; j£\ jl <*y 5 y**^ 

3 y>-^l C-XJ ^ .; (Cyst) aL^ y>- j j£j j y£-J o}^j 3 yi' *-111 J 

4 OlJl (Jj, j_y*i)1 4*- 1 Old} a J l ^'a^! 

uLvJu ij 4 till^ A-v*i>- Mil Ol-b- _j)l o4> 4*«lA iJjlii-l A;U- (J Ul 

S4»-lj J$* ij 13 ** 1 — A^-U* ^ yj* £&} J ^U«£M Oji — 3 y£L« 

34~> ysj L a)I^I s4a JJ4 iuJtfj-MJl 3«A>- ^Jl v-3 4 OLM ijjt 

. (Conidiophorv) <J4J j£jl J*U-l; JaU-I c (Conidium) 

4 Ojil jj jJJUJI oUJI a?x*JI Lux U41 p j ; ^.iA-l J.AiljjJt 

( HV ) •— «*l»jA*jlj djl^jyjt e-U^Lf-l iji j&j 5 jl&iil IA 

a*Aaj ^Jp V| i£jp^ aI _ jsj*jVl Ul 4 CjLJI a^t-aj' 1 ,J>-b aJLjo 4>* 

& t t 

4-^Ua^-| Aj^Jl (J> *Zj\£\** SUjyJ jl TtH" Vj 4 34>-l j 

A»^jt \^aJi> jp : Aij>«jVl jU — >• j yA- (Fertilization tubs) 

( \W J& ) 



•*• j* j"'j ;ju>1jj ajJ4uu»Vi V( n : yr^' ;>j*-4i j-\siui.> 

j'-aJ-I wLaf-Vt 4<y»l *3 tlUlj Aiy- i J^I a 1 ( — ) 

• ( >^r r */ ) ^L-IY' f U'J (^) «<-4J'Jl J-*-' 



- nr - 


jl — A : vaail i*sLjl j . £yi3 ^<a>bi i..l< 

y fjl* jl JULl LU Jp ^.k.Jj . f'i ^ jy ^ iiJ^ 

, o^JaiJI Li ^y> J* ^Jl ^£^11 *— jWl 

( "A J&») 



j-y « (?) i jNJ' >'i ;>iJ' / (I) : ^ ; ji> 4 ^* 

v"u’ i*x» ^ yU j^' j yu*' > vr/' ( j - c ) * 

c blj imiW wUi ( O - J ) « C f - c ) < J 21 * 1 ' rr * 1 Wb 

* ( vrjJ y t/* ^ ^.^-* 



- nt - 


i (Host plant) JJUJl ObJl J*>b£' 4 — & a>o*>UI j 

ifi C j j3yA'\ A-J 1 jil lJJj jiall (A OLf L* IS) c i} jK.* *S* J f 

A-jUJ ArftUl ^A-l /j> ^4P (,£ ^<*'■^5*" Ap«£>j 

^o.' Ia . ~ .-«* i > Ajli.i ^Jp 4>-1 J jl^ivlP 4; jj 4* • 4*A<lA-l i— * I4a'^I 

( \\ AJ^) c a4>4>* 4 jUpJ l4J j C >4J d)l <»J> y? ^ 

• y ? 3 Jai SL?- SjjO yt>*.L* 


c^W* <j^ y 

a 


iU<»V I ^ <*-4*11 (Downy mildew) ^LJI y> u<.L 

^i ‘ (Plasmopara viticola) (( V j£Xi ^ J^b » 3jJaA 
^£p * ^ U~‘. j A4Ab A!l*A ^P (^ Lyt ll ^<Af dj^S*"L 

4>*iJ jt ^aJI »4a £.JL' Vj . jtil J ju5fl W J^JLU .ta: 4* 4 til jjty 
lJ*U>- y > jiL y ^y\j j . ^JbJI oLJI L!>b4- o ji I ^iaJ t*b b ^J 

^i!l *-UJl <uJ » jj ^L«Jl jjP iUsdl 4 (Jt jj^l 

^«4f C A-«Jl4iJt AjIs^Lis* - *^ cIjLjJI xLLxmiI Uj^ bf 
SjjJaA-l j^* iU<aVl C-il£j I jow^ jlT lij ^JjUJI OUI O jJC 4»j 
^j)^l Inwall ^ ^ ^ IaJ IT 

. j*bo j IflTl ^LJumj jl^l 1*1 t ( 4 -jUp^I 

c L^iA-1 (^>vj ja jJ ^1*11 A^vJl jiaA]l Jjid! kliC j 

il j-* ^ lgJ>-IJj U Ip'li J>-1 o ci| 5 CjLa<j c 

li)i • u-kiA-l I4 p OlJl 1 y\.» (jj 4 ic 4 aJUp 

Ol4^j i a*jUp Ol ^^-4^ y 4>vJl ^[>"14) L* a ^Jaill 04AJL*<I U 
^T J^“ J&> (J p ti 5 jlaill OJ^l L \" jy 4it7 j tiijJ b^U-i 

4»Cj AkJl jA J 9 CJL*» jli . ( Asexual ) *L—i>- ^ iii ^z> ^bJl 

AJiib^ jJ>*l y~ <aj J y>cj jl V ^ jj^-l J^>- Ifi 



- Ho - 


( (Sp ranp.ophoA 

y y y »!l #1 aj - A~ol>* fy ji 6-U' y^j £ yC.> * L,* j -llC ^ 7 

Jail j ^- 1 l^.il -Up * jr -*-~0 <U j.‘C y^j y ,J,] L* 77-0 ^ j&j A*iJll- 1 
y>-jll-' ^Jau*Jl ^Jp- A-liiU-1 j-$*> } (Sporangia) \ A y^r' t 

^LJL 'j* ^1' y? - JJJ»ii_» . ^ ' a^s- j jyj' tUa^ *a.? y'w2 ; uLi 




aJ! <j 4 jf ^li jll 'U >» y JaS‘^ 1 -' «AA 

C f 

^yb _j t S4 jU?- j' C->u*)* w » 4 S*AjU>" * )>•' < . ^a;. ' 

io j!t j jiaJl U» OL,- U . «-!' i y»- ^ ^ V) OlyV' ^Ja:*!' N 

aJLxH (Zoospores) a£1*JI ^y ^Js- 1^- L< y£- a^UI 1 

(Oljj Aj y*>^ Lv* ti yi*K) J Ij-IUa' UaAj O' L~» C.A>-'j kl««i» ^ • *— »IUaV' 

0 \^~ llj k Sjtl^ J * 1 AoV 1 AJ y£ L»] . C^lvJI ^>“2 JjCj 

A^-1 am )1 Cy •*^ >> * *^ Aw* yi Ala^ll"' ^LvhA>^ 7 3 ^ ■} 

£*jp- oi jp^j J^i 11a oli ouJi aiL^^I a* 7*5111 oija-^I 

<-ll>l AP - yk y • ij» ^>t-Jl A>* ^1' ^ ^ • Aj^Ja^Ji *AxJmJ 

, d^Lavo'i/ >w*.«»)^ y* jlavfci ' y\ I *Aaj j . k_ ,-Ja^)' 

i c-^UpVI yt y* frW 1 ( jP jll ^liDl 

jJp ^iail^Jil — a! SjlaiH vl^bjcS-**! ^ »i.\Ji >jli U li] ^>- 

<JyJl d_)w*i* An « *A^» frtkip-i ^yj&Zj — lAL>*i 

lA 1 ^7 jl yp 1 J*Wl OLxJl A?».*il yj ^ iiar l ) ^jiaa)l 

y*£ j i (Oospore) a « y j>? $ aaJ*)/ aJ JS* 

t AjJiUiJl 1^-1 y»U^ S jl jp _ j Iaj 4>* 4 ±JLm*> Aw**J^ 

LfW^j aL« 1S" yJiaJj Ail' A^JI 

A^fcya.t Ji 7!*! ®1 a ^ Ix wj ^ 4 I t J^ J ' ^ r ^ 

ji ^>- *Ja 11 _ « Ja" ^S' l~- m yy- Js»l i^-*)/' 

AjiU'l a^oa- Vi' 1 p» *U>*3 J ^ r ku> V 1/ . j»yi 



t ijv!' ^ , •> ^j,b!- £*» J\ js £y^“j 

l^,.* j jd . 01,^1 J* v'ljil J>jjHll i^J ‘ 
t'A' j* ■5-lP l ; -ti4S£ • ^J>j>- ^lai^- 




t«f ) • lf4* ^i** (0 *-*^*8 o ^': " k/’^* 
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iS ft ft jiaU »L« j ^>t:' jl ist-J-' ^Jl -. i^LJl 

L$)>-ta Jjcsi m cjljjVlj ^ 5 jJpU)I *lj>-Vl 

. »i j^' j* 

Sjj^j ^ysl ^pl ^ Aji^a j ^ ,m Lf ^^UJIj i*jljill (J Jb ^L^a**' bSof » 

; jb Ifi . 3U?- 

4***bJJ i«J ft 9 ft J _/k)l 4*^~ (^1 JJ J\ >jl tC — ^ 

J* dUlj 4 ^ Jtt. ciljj^l ^ Oi* 4 ^1 jliift 

. <bLy^')/l ^|p 4^*i)l s_-k ^Jl ft?^ 

l r l ^v*-V jVl ^Jp* ^ll 4>b*ail (30j*^ ^I*Ap]j kl^tdl — Y 

. SjJaiD ^Jl jsU ^Jp- 

(iDij c ^*jll j <;U>Vi jj^ 5j^lJ-l — r 

(jUj+'i ^nU*l)l Olli j\S”" ^|p t£y£- (J d ft>*£ 

• < • • 

. yJSAjJb j' 




^ — £* (Rhizopus nigricans) C j*c j jd J! 5 ^ki J, ^7 

(Black mould) ^ j.«»Vl ^ykjl Ojko sJ* ^*1 j . if jlil <LJU*kJi Ob^kili 
^jjilJI pIjIIj J-^l <^>jjj >^l J* OaUJj 

^1 Sill I ^Ja^ Liil Jcx (Stolon) -*‘j ^ ( Y * * J^vA ) 

‘ (,-V AuX ^ kXH iL ^ l 4J Ji ate V_j . L^U 

(Rhizoids) jj*i^ • kit LiSj ; 1 »xji* 0 J* 

dUil j* ^P-j^ JS" J;l2-» ‘ j 

(Sporan- ^JaiU- 1 J^l ►Uj 1^ j j5sJ ^1 <LJ! ^1 kj^! J^- 


. piosphores) 



- HA _ 


( T • • ) 



. 3 Ji jl-*, LJcr V J^Ldl J Sjull JU-t : J-*>UsJ» 

il jiij Aj^VIj f JtAjjXuJb ^jl J,ll JaJ-l y» jj jiaJl * j^-\ £tp-a; 

oUp (_^j aTIjjX^ ^*.£3 j . jtc^A jU^ ia^l aJL ye- J^a iijj . aJI^UII 
(i* j? j'-li-l j^-b^ (Sporangiospores) 

JuC j*)L tJ> y»j l* Uj£» ( <L* j? ^1 ) ,kJ > jJl ilaiU-l jjs'-b lii jjj^\ 
^LbJ‘yi J -Ur j>Jl yL| ^aiJ 1 »Xp j 4 (Columella) 

t liili <_»wj . (Sporangium) XSaiU-l J>-b 

<-^i l£ wlb ‘UP A-atliM jlu>» Ia jjJj ^ll 

jl t -\ ^Al aJ^Lv j.i ^11 c aJUMoJI *JI _^*1 . j j aIohU-I jl~l>* t? 

4— (jl*ip^-«xL»^P a<» y j ^- 1 v^> jicj * I U bli .aJI y* »iib jfr 

Uij Ujj>Ij J Ia^C j \^*.\a> J| jaC~,*5 Ol«i] Ai j«jl l~ ^ ia.c-\ C l^-LiV 

, A» » U>«^Ul Aol^ol^ll AC.J3 ^!'u k£* j)' Ji>l ^s - j 



n\ - 


0 jki’! j? jS- iJ* lijj : J*>UJl 

J& j J J'j jUa^ j>t ; i . J*-U:! l^I <> ^ p i J 

(I i Y* \ 5vi ) U^xIj ^>- Jt '^.j^A- : ^_5 c)i»i^*L 4 i^jv^u l>- 


4k»l>- JS’” ^ c (Progamotangia) *u! jVl i^JtJ.1 Jail jU jK> m * 

j j£>> J <■ Ja* tJl jtC.«J* j\*Xi£- — 4jjl 


L jJ*i L w J*_ *h <■ j>* J,[j (Gamtangium) Vf t r*' 4 

J3l j>-t ^ f ..(«--» : Y • \ j£i ) J lT (Susp^nsor) 


il) ^5c‘j Uyvi Silil ^J/S j c (^ju 

^iT ikUdi </ jU — >• uli ^yfc jt c (Zygospore) 4~>oV k*y 


( v • \ JSCi ) 



* j: 1 : 1 ?:'*’ 0) • <^,-s **iW J u --^' 

tfe.li IfcliMl ijf j£.J (^) (ijfcji* <Ll\»j( ^la. Jl i.lj^ tlafW j,£ (ur) 

• (*■*!>* *» ,c ) *- , V’l. (*) ^wU-l^Liit 



~ iV. - 


j/ 1 <J J « J** 1 ' • ( <r ; Y • > JSw ) 

lj] ^>- t U J*9 jA 5 4i £Olil Oj jial! jr ^ jL57 Jl a->*SM!I 
iijj! 4j?«iV <U jJ j>- ( JS" cJsipl -ujjj* ^ v.ldl *_jjjia!l l» 

(J^" i£y^~ *?* ? j%" ‘'^*^ > ' Lir^ ‘^^.'•’1 

jj>ci\ <J — (£*^“ aIIp~ (J \S" — ^jijA-l 4^-lsi £ ( 2 ', Y • ^ 

. SjJaill jLiUI *1 ^>1 J j~&J £ 4 ** Ji jA-l Jail _jji-l j4^- ^a 

<y (jr*^’ £.j'>N * tri u** c5 

«JUk <js £ 3 tAj) Q A lio ^»i)l £ JaJ&\ J J*)l 

( Y • Y ) OvdJ ‘ (Homothallic) ^ jJU k r iXs £l jJ'Vl 

• v^ 4 j.J\ zj 2 * j* %y ^jj- 5 c / a ^« 


<r-r J<i) 



p ( j'\}J ) g|«pI»-Ml' J*“^**^ j j-.ll <*W v ll 



(Hcterotliallism) y> 


— {jr*) Ji'j J ^ ^ j ji)J\ J-* < Sj ^ a***- ^ 

£ /i\ j JULI y* if J>'l ^ *>{ £j'>* vka* V 


C? _^k* J Jp cT* k»jk JS”" -AXC ^j\kp* VwJU^- . ^*^51*1 Aj»L»X« 
«• » «* • “ 

(+ Strain) a«»- ji>' Ai%Jb . j>- ^ j£ JtJ£\ J jilt je- L~k- 

&tar £-1 jlVl «^a JJU s ( — Strain) aJUI a)>LJI 

^lliH jAJo L-'S o ykllall ij$ yu if" w ( H te ro tha I lie) y jJUJI 

J** A» yM aI^L* ^ t£ jks J jp ^jp aIj**.^ A,Pjj Aj 

(jJa<P“ yj ^ jl jJl ■AP'j i aI^I-.JI y* tijkl "VjP ^i v -*’bi^ 4*P 

A^jIj itf-lJl ApO^W A * y j^\ ol^i j aI^IJI ^Jkk jP (j A 

jJ-S.4^1 ^AUwii-l ijciyall U (J y^j i (Diploid) AJuva!l AOj^I 
jJ Ap»#^JI l«lo l**-UP_» . l y*RAS j£ — A JImJI j- A»^^jH — 

A^>»»^i)l i* y j^\ el y Upi-l7 ; £j^>Vlj ap j_J! aUiI^I £-w*V OlJ*Vl 

^Uiil <J^ J J i ^l.-nA/Vl Ai^lJl A?j*ji jl'lj A^*-v®Jl AP AdUJ^ 
<jl J a>I j <-ljl.«.. r aH ^4r- iJa^^aUk) • y^ 2 jt tllj^l t • b.wjj> I el ^i!l e-U 

c OlJly _^*V I ^ j jSv'jy i- ,j\:i^L*.D jjCAjflJl 

tiUj U t*l C aIMJI A.IU jI AP 1 AJk^'l APj,*^! AoW \*,,pA J$* 

As^UI y^,Vi i) ^ <j**J 1 Lbx9 T*Ui;i (1) J aj j ji 

CjLiVl *XP _» t Ai*>U! kwJb** J?“ Alt>b*<5l C_->” Jj* l^ikA- 

^jJI aI^LJI t ^y?y* ^ a * *V a 1*5UI c-jf^il 

£-jlj*JI t Ai^Ul jlaj AiMJl oJUl 

isJ 3 * Jjp s$j a!^>UI c-p* y> (^^k* J JP J/. Jk>- ■ u'i 

y*iJji^J ( Y*r ) U'-.'iJ <• a)HJI t-JL* 



tVT - 


( jll Ob J&A !• ) 

4 (Ascoraycotes) aJjII Ob^kiJI j ^ ^iaxJl Jjijl 

cH 5 (Ascospor.s) U j\ ^lyLb Js yj l — ^1 ^ a!_* 
Jp SjU <jj JT t (Ascui) <J jll jt jjlf c ^!b J> yw 

( Y*r J&) 



oU»y^l ' 1 ^y.Lsl' 1 _r i '^'.,»r i *V •;>* 

( t M ) Vj» C#b*yt JU- X 1 *-• j ( 1 J « ») u-4' 
***^■ 4 ' ' ( iV 


• (*) i ^ yA ^ ( , ' ) J jIm!' J IjoMj* yi-Tj ( \ ) ^Ul' J>)! v>i V» ^'-**1 
( *J r J)'- ) ‘ 1 ^ ^ u* ) ( J — i ) J lilii *’• f 



<Xs- (Bin negated) 4i^)Vl j jJl ,j*.v£J1 c j&j . ISj ^>\ j? <l)lc 

SJ>-\j i\ y ^jP ^^ 7 _J >“l f" 4 ^* J P-l| 

UVj! — Cj I y 0*^> Sl ^Jl OwU *v«Ji‘*7j t (Diploid) 4-iwall 4 p 

4- *«vall AP^^.^1 4ob-l 4 jj>iI jl£ 0 j&> 4lP rc^Aj — Jl_)<>-I ^b*j8<l 

f o*J 4 VJ **jjX * ] j ^ S '^' 4 (Haploid) 

. ^U-lil y* 4» J>>a SI y ^LJtil 4**.J0 U jt C.j>- i lfU4 

— Jl5jll Ov — c£ iS jiwJl J j*JI y* j 

±y+ JA I^Uo U J JI5j !!_>. 4i/ll uy * j*jj 4 (Paraphyses) 

5- Ip J| 4.5 Jl OL jlaiH (Hymonial layer) 4-xyaJ-l 4iUaJU <uJip 

: aJ *)/l olj^Jtl i_~< j- «^1 


!**«>* (i) j>d jid>* j>-b y ijU- ji* ji cjis' b| i* — \ 

. ^jdt (Ascocarp) tjj 

j* (Cloistothecium) tj jS" <1)15* b| U i JjJl ^>-4-1 J5w — Y 

pr ft. 

. (Perithecium) ij j jjli jl (Apothccium) 

4ijl yjk C-I15" b) l* * JjJl J>*b (jjlijll ^Uaxil <<L J? — V 

. «■ 

. ^U- e-Jy s* ij 5 Jbi* y 

. 4*5 j H ^ol^i-l •jliii'V 4<^b- 4>*2i 4 ] jl tjU* (J jJl ^*4-1 015" bj U — t 
£*^lSJI <_J»I Jil Jl 4jjll OL Jaill ^J£> 4***d Jl OU/-all «-U W,**j j 

: 

J15 jJl 0 y£’ jl 1*1 Ifij : (Plectomycetes) «j/ ( t ) 

J>-b ^arX J , (Saccharomyces) S S _Ja» J \$~ 4 >jb 
(Aspergillu.) yjas J tT 4.iUt*j J5jt.ll 4 j_j jS" 4-5 j 

. (Penicilliura) ^LU«uJlj 

J — s^-b Jlijll iaiJ l fjj : (Discoraycet?s) \*fi Jt Ci\J j (wj) 



(Peziza) I j> /J' iJ ,J \f t aJI>4« 


A*** 15"^ 

. (Ascobolus) ^ j 


(J ji! *v~A-l -lAc; \yjj ; (Pyre ao mycetos) 4 ijj j\f OU j ( £ ) 

i l 'jy.ji ') o Jtn j l 5~ * A-i a?o IA ii jjjli 

. OLL^Jl J 0_j>- j^l ^ J. Aj*,J.I (Claviccps purpurea) 


Ob^JaiJI «*U ja a Jai JS" i\j>- ojji jp Jwai^ l< 


i « jloJ 





■X> j> < tOjkj> *J>- -a (Saccharomyces) i a^Jai j j>£ 

* 

A«jI 4*!I il ^il <_i 4s >- y i Aj ^5s. Jl ^JJl^l 04>-j 

6 jlc^ (Mj . Jr^j 

Oli! j*>- ^jp ^UJaO U}j la} ^/ 2 * '! ^ ^ c 4j ^J 1 ^5 4^*^yj 

, Ol ^iiU lc"“ *•>' 4 

jlJ^- IA t Aa<^»j jl <> J jf t aJ ^-1 34 «^~j a a j 

(Nucleolus) a >y aJ.A^I J>-IJj 4 >*^ j 4 ( Y * t j£i ) lr 

X>yX\, i aJp ^Jp tSy^~ 2 j\3i o ly-Jlf-j SjiiZ* 4 *aV 

5 j>*A q* \y>-iya.-_ U hy)\ j!x j . (Chromatin threads) AjaiUj _^!l 

4 * o 

4>*y _j . aJA*JJ (NuclciV apparatus) jlfA-l aJjJXajJT 

(Glycogen vacuoles) ajLsj- O l _*>J dib ^Jp ail j 
. OjP^-Xa a*JUp el A< lie 4 *T t (Volutin granules) AJaJ 

’. iJ 'b/l <3 jiall (^4>-lj a jucLl Sjki yllstj I jJl^sJ 

«« • 

4 * — Jr 4 ^ >]1 ^la> : (Budding) j*P ^ 

) A_Js^^i aJJ- 1 ^jp aIU^A’I Ljij_U j[ 4>-lj ^r 

4 aIx*w^« aJT ol l*| ; aj^Xj aJ>- 0 j5\«l ( 1 j Y • 0 

j*p j aX^»VI ^-.U-L aIvi^ cLslIj U 

. aJJ-I y? i<Ji ^li i3j jJall *UJ 1 



- Wo - 



«) l 


* 

V* if 


(Endospoivs) — t 

>1 *•*- — <uU~ljjl i—jLi y £- I «4i 

^j' W > ^ j> h 
( ^ : Y * o j£i ) *J>*b 

£|j' <jiJ^ — ^ 

SI y lj,>« S4>-lj ^ j j& i <b^l 

. SJ>-b 4*yj> 

j>y-K^\\ jui&iVi - r 

IJU ajUoj .' (Transverse fission) 


~ 2".' ^►btj (tl) <40 »/jM • )ti 
i(i,rjU ; ;l.j ,f l»>;S*j(j. J) iijy 
( V ■ ) CL^jC.lll i<S £ 

) X J-l <J 04^ U 

<)liai-**V! (J aJI^-I 4>*iJ ijc 

m 

JA £j}\ Ioa j^Ajj . Jwl>- Jj ^ 

AA«\il Sjuv^-I aL vZA j t_j 0 _y^sL-l jk» ^ iiyti 

•» 

. (Schizosaccharomycctaceas) 


( r-o jsii) 





f • 8 SO 


S.AM - 1 

U * ) : (Conjugation) 

J v - , “^ 

j l5w» _j 8 

(Schizo- ^ ji 

s saccharomyces octos 
£jli i j 4 porus) 

jlxJ>- w ^vir ^£-*^4*1 J.-bal t-L -Up j . ybcJI ij Jo ^ a yip 

A > t fi 

ejU^sJI ^pvi)! bjJi L^» ^ (_/**«! L^vaiw ^ 

< (0— ^ : Y • "Vj^-i) <1^1 J J>*l y~<J* ObyaiL j 


f 


Va&r 



tptjyM (l)i iLL.^ i ^lo 



- m - 


jjJl ^ i 4 . t. . f j I i Afi- K j b i\ j> 0 j^CIZS 

4>*i j Sl^i ^jj t lp,4 fll^J . Ai ^LC j* 4— 

^ fr ^ (J p iSjr^- — j ^ ii j Oj-^'i j . ( £ — * ! ^ • *\ J^vi ) 

£jl jdJ 4 >x-Ij — 4*# j 

( T-1 jki ) 




£Uj.;'j o;. {:j'jr‘ (*..') « « *^' i****' JaT*- 1 Gib^ 

«am ;iyi u», *uum" *;*: (.:•-*)* s^>j :l y ✓.jC* 1 <.\)j ^'> 

. ( J * ) Uj p ?> ^ O ^* »>.;0 <C ) 1 *» r ^ ^ ‘>-^~ J:5 


(Alcoholic ferm -n <J,j:>*£Jl ^*^dl a*j : AObai'ih *tf! jill 

V 4 rbLi^l i j«i f ij 4 ^lw» tation) 

^ j U (Zymase) vx jib <^j*j ole j;Vl 

1 ijb" j J_4>«S^ (Monosaccharides) j$wb oL:>b>-1 ^ Jj y£ 
j* cij yu»^v* t y*,JzZ> Jl — aJ^xII aJ* y j , ij j)^}\ 

i IfrialS.) A>-jl iJilisr-C ^Ljjil (J 5 1 iil]s — 4i* -La.— .jl 

': SjVl J.bUU v -p- 

( >*lj> 

*• * 

+ ,1 il.r + J;! o 4; r lJ. Y -« ,1 )T 0, ^ 

< JA1 Jj^s" ) 



- tvv - 


— a aM J r"l*ij y***, \^U 

m ^ 

lj- t— * jl>c! 0 >J~i £-ldSv'.- aL-*J AjU-C AJli — A^-W Ai ikl! 

4 olj^Jai j L ^cJnj .•;<• 4 tUiil Lj5jUJ, AjUo otolT" jj* l^Lih* 

4^* ^ v^J 4 4.$"” ^jP 

o j-fe JiP 5 ^ial,*»i 1^ ; b Cjbjki ^ *l«j!JL« J^S" 

. Ia jX aJUsI Jn5”" jS\ /jA A^jJjl 

4 4*>*^P Uft^i ^^oA_j * AOls^l A*»*' Olj o^i^J-l OIjLj j 

t_-» jJ,*ja$~ JajCUJ if 4 (.jdf «U» jiwiii j j^i-l 

aiU*»1 Xa* , Ia jv^^cJ _}d-i ax^kjJI Jj| ^[*Juj 4 i^S" JL\ 

i^ij^ \ (Diastase) Jr^UAll f j’\ ,_)•*•*' <-U 

-U-U^j ^Jp 0 i^\ JJjl-tll <3^ *■ jp? 

. ^1/m^ !jj t>*ix^ ti.i>* w4»p^I Jl JL**&'\ ^l» jIp 

apLw< 3 (j o c!jIjj,Ua! AOlvaX*Vl -Ul ji]l < j*j 

Jj^- ^Jp ,J.*jC* 4 ^Jp Aj jljll ti] t_ilvi7 *‘-*f >_ * cJj>«£wJl 

: ^>cil J JA J ^.CJI jUa j ^ 4 J ytS' 4j> .* ■ 5 * y U* V ^ 

I J apIu<» (J t>jb£ Jt7c.*J ^U-l aJ^-^ f jitj 

<J#i£cll J j^\ ) ^Njit j j*** 5 4_ waiit I — ^ 

, aT I ^A> l j ( . Jl 

. IS^ubjl j A* jijjkllj ^Ulkil J t-fj-J-l UJ : ijij ilj4 — Y 

Aio>»p ^p (_ al>ci 1 iJ j >— i « < «>'^- 1 i 

. I^jj - 1 C_J !jA t3 

J j|>^ji ^U>| ^Jal«.J *V o Oljjkij i,C jiVl 5jAi)l i— U.j 
^;UJ7 ywi>*sji A4» j — b jli 4 (Hcxoscs) A»*«l-Ui Ol cy ^! 

L^l| cJslky AjjS^i Sil* C-»IS^ d)li c ' 1 ^U-l ajL-H iilil 



- SYA - 


yA <J j^Li^ jl AiJJ Sil* CvlS”" li] l*t i 0 0 j\a» 0 Ji L* 

iiib ^ iil aA^ *-Aj ^Ic) 

J>**3 5JL*j y (Hydrolysis) Jl>clL <jjJaJI J*Aiuvjtj U) 

^lc| oL yUtfll Ji*j y* *WiUc~il OU^iYl C-~?- 4 A-jL>-| 

. Aj il yt j^LJLJlj 1 Lii)l <J j£ 

Ljtf J y&\ 4P U«9 J U».»c. j.1 3.5 111 <Ja}&£ j 

c-kUcii Jji^i ) y^ii so^ai oi/y ^i ji c o»aui 

j' t-wai *-i*j 

c t j ^ (J j c LmJ J Ull! Jj . <~>jJ-\ 

^*.^11 L*v^ j ^ i ~ 1>>I 

c£ j^LLJI (j-* J ^»« 5 lJI apIw 3 (_$ 

jllj J>*** y*"* 3 . <Jj c 4tli>i<aJl ©JL* jjaiidl 

{J } Jl 4pb-^ ^ Jcj > <Lj yJI j^- A jj4i a ^' iS 1*1 t <— jUp'ytj 

. AlwdI 45*1 ^j*JI j*ftf-j yA*)} jll 


<j *LpUv» r j\ y (J iju>J-\ £j\jJai ^ yj 

« ^— ' M • 

yy- JjZ ( 4 *i-l ) 0 4 pL *2 ^ 5 jullS" y*£L}\ Olj yiU 

Uajj . OU^U 4 X^>U 6 j\ y- 4 >- j 5 Xf 4 j^U jl C^J-' S*-li *lil <J J*~ 

» • 

jil f y** ciij p “'^ 4 bij yA If- U 
4 aKp 5 jl 4 >» j 3 (Jjubfj ioUl i— > ^;^-! wW- c j ^J-l (J 



• • jl J*} A^\> y* 0 A tX&j ^ . ^ 84. 1 1 4 «J| t jlijjJl 4 wX» t> - 

<J til j^iJl <J 5 0 4*j| c3lvaJ J? *Aj jo <Aa» j 

^1 Jf- 4 sf^lJl a ajy>~ i^Atyj j , OyiJ" (J^j 


. 4 J*Jt>-j jvxillj 0 y*^-\ *_-»uL £yt 



- m - 


*•( (J » a i Jai y>- 4 >« jX> 4 

ii liil-il j i v »yi Af- L-lj a jiaill 4 >- y 


xjl ie-L.^ Jt U' 

li 4 J ji£ 


jsojiit i y^> m . lj t <— d*!l a 4>-l>- AX 

• ^ - • fc 

a j£s Ajlf- j ; aJI \4Aij i» Vwl j a fljJai 4 >di f-l 
J in£j i Oy^ >Xm-*£'\ j,* Aj l* 

. *Ja*j ^lx”V UlS”* T:* j l^i a (J 


OLL^ - ^ li ,>m 5 _/w«^4 Oli Jai j 

V* (Symbiotic form station) Jil&II ^.sPxtJL O yJ Aol>* 
a ^ . ly*>U < yS' aL* •X?* y A.S'y Li L j a 9 y-*^\ 

a jJf' a j Ja.i ja Z) jfei — (Kefir) ,/iS^ Afjj*ii AJilS\:)i 

Wo yX a jwwLI V — (Streptococcus) yjy . Jl a ^cSjj 

J j>*Si l*4i£- j . (Lactose) O'M ^c- l I yy d)i 
jli a _^\l5sJ( 4b\,My ( I ^Y*^ J ) ,^y I «0 j^**< (^l 14 a 

^ilill 4iXj>- ^JaJL w ..) a a jit* 

• cJW l^” Xy£\ 


( jy£* ) £** * ( ( ’ ) 




-l»^ 


(v) 


4" 


ijd>»j a a jJa> — A-^” <LialSJ a .JilL 4 > yj 

Ja- ci) ’ ■/ Lj^ c5 aQj (Bacillus) 

; <3 Vl OljiaJ-l < j i A>> - ) 


0 


. j ^ Jl 4*.-^l 4 t/ 1 *^ — V 


1 ; 


• iLU- < J -■ Y 



- tA. - 


i t l iA 1 ! j J ^ Ij** < u»p ♦ ljL IS*"" L~i» ^ 

tli p**JU \.s3A> 0 wUj ,vJUI . ^\>a£>*)\\ . ia*j 4 t-\jZ » t\Jj&’ U 

. OLv»I:lc!! jl uU'j ^J l (j 




jJbrjJ 

I jliL'i Ol^laijl £,*jl j* (Aspergillus) (j-iL* - ® jix»J! 4*J 

<-. >|.wi)_^ 4 aIaJ. 1 i»)l j*^-\ j A.Jl<Ji IiIaJI ,*,«.*>■ ^|p AJ? j 4 A**JaJi 

t_ *w UT” c ijlJLill il jil ^ Uj^j ^ ^>*.l]lj a 5"’I ji]lj ol jl <j^ 

4 01 J ji A-UopVl QUAj A>4jU- l^pl jjl 

,^b- j-ty W • >iu iJiUyi i.r j.yi «iui , 


( T * V ) 



a-^^Cn j_«ui 
•£* J«U.( 4:* £*zit 

W-- -**-'j y 


. j£wJl ( til * > ) ti.L yu*Jlj 

^-x»j cT*^^* ,/«*^ L$Ja^\ J J*)lj 

4 4j y\ o4_i P ^Jp A*l>- ^y” 4 

t S^Ip i<w«x« j\pj a — cli (Conidiophoivs) 
j U j$v* t-0j!aJl wUp yU-l ^osxajj 

cM 1 4 (Steriemata) d4Uo ®4 p «C* JiiJ l>£ 

Aj4a>^^I 1 ^f«jljil*l ^jA 1 <M ■ 40 

!j»i fj piaxil 4 ( Y*V — £ ) 

IrT^ Uj >w?l i 4 (Aero petal succession ) 

4 a Ip 34 — *j *iJ Us^yij 4_a>4!l 

jOj j 4 o4— a j 

O jic**! U I j] ^>- 4 jll aM*** jj aJj^— *j 


*/* lai o y>L« 4i->o’l Aj yflS- S^l* 



J J^U# ^ 4 , I ^|»*>liljl 4 

y m /f ^J^-l ^J*<»liJl 1 (Eurotlum) (L£jj_jJb ^I 

d JjlijM aJL^U jdj (Cleistothccium) J 1 ** / — ^ (Si/ Ji 

. (Hail jS 


t i — It OLijIt y — <j~%* — (Penlcillium) (LL-*iJI 
t ji*4 J&iJi tSj^f Jj fUis»l ^i> Jti J Jl ^ ^ji 5 J* 

4 ^AjJaJI (J TjLilil Ol^l £**jt cr**^f* t^aj^ j * j 

J^l <J P ‘ iljll y ji£}\ <J>*&j 


4 £lcJl <^U«J UJ>») iJliA J 
< T'A JSU ) 



sij i * J*fy^ J-U-' 

*r^ i X J**.J • <tyW‘j Vj^ 1 

J.Vil J.UJ tiiU-ijO' jh'^' J* ft-i— 
jl iU- jaJ^ *4jT jjuJ jC-J' 


<>* */i by/b) U^*'j 
iUij Jp J*jC U **\/\ yj 
S^ille-wj . 

(Grocn mould) y*/i\ y * Jl 
(Blue mould) <j**N J* 

; )U<i I ( I, i^l i muJl t^ji 1 *'“ *'^*" 

(Coni- i-U / yy 

ip jii* ifli diophores) 

4>-t<j 4 kS y^** j ■*. 

UMJ /IIJ.U11 <_JI^!>^ 

: ^j-». JS" ,_K-> ‘ £/* J 

, •. • 

-l5 4 (Strigmata) tiV 

AjyiJ OLui <3i 
_jt ( Secondary sterigmata ) 


— a jkil) aaLusM ^4 y^\ 4 — ■ I (Tertiary sterigmata) 

c_4*Uj J j*iaxJ A;UJ j^Jl jA-l ^ aL-L-> jjJaJl 

. 3..X1! / 5 Li >JI c 54J /II J.U-1 AJbj t ( r • A jCi ) J> 

^ L j ^|p l^^«ti v_»^- L tf )l I ^ j 

^/vA4 ^4^4 C -9 ^»P L-v^ A*C A^liftll OaAa j c olcjiNl 

^LUa^xjb ^J> J *e-j (Roquefort cheese) O jy^jj u«r <j* ‘ jli«il 
>^-w>- t Ljj^yaJ ^L_ cj J (Peniciiiium requeforti) (( iJjjj&'jj 
— Ole jjj ; 1^.* aJUjC* j ^P 3 jJaAJI 

<i p ■>'>* v>‘jj^'j ^'j^i jiJ^'j Jiy 1 ' 

0 -4 ^ >Oj 4 <_/»!>■ •— ^ yj **-4j ,j* i b u*^-l 

4'jpb ^ J| w. (( ^ L*L» * +mA*^ )) 

«-i* OUS”” li j . U jA; « Oj_yiTjj i) ^JUl J ijjJLi jl^-Vi o _$^T 

\ - - 

,J>4j L*41p *1 jA! ^ 015"" j 4 » (jj ^Li£ — a_jI y 3 jiao) I 

L»il5"” I ^y-li I (_£ jliih J jili 0*1 ^>C» 3<^P Aj >.A^ Lj-* li ^.jvA-l 

0 ^" ( 3 ^* t£ ^4 I l^ijl iJU* O j <jv>* tii AiU^VL j . *4jAI ^ 
a-C ^^I 3 j-ljjJi l^>-UaJV J*x-J ^1 (Cam r :mb3rt cheese) O 

(Peniciiiium « J L*4 p j yj 3 jlaJl ( ^>>- 

'• i . 

. camemberti) 

< %^y m i— . ■> » ; . / » * aUj 

^LL»*jX' j Ji« . l^pl^yl SjJi ux»ij dHS j t JliVl 

^4L>? ^Luaj j )) — ( Y * ^ J^-i ) — (Peniciiiium notatum) * 

a (Penicillin). jUp ^bil ^ (Peniciiiium chrysogerum) 

^IJLao J I 3 jia» <1)1 4»-^ Aj 4 (Antibiotics) ObUill ^ 

cil <^l»iiJI k—uiil Olij^i fj&A j Oa jiVl Ijlilt 

— Ljd^Jl ^Jxi A.,«^a j I ^ . • jj 



- ur - 


4 oi , a *\i j c ^a lI y^t^-\ li l^v*ib« ^yt j \a jf ^A 

c JU}I J^b ^1 ^«M! a.a« 1I oLj^Al JiSl t*i> 

. »— J A^^i-I Oblviit ^ o jj-j ^LmjUI jUa ^ 


( *•' j£i) 



M (V) 

vr^' t ') J SJ.% »u>U— i.U <»i^lt _ j \; y ^LL^Jt ijL* 

• J v * j ‘ '( *-* • C y : Jj / 1 y»- 1 ' (V> Jj ‘ .< >j/j* > 

(■I'v .'.•* ) '-V if) 4w;>3 (s) * (^Aji J$L. f! w Mi^ ( 5 • £ ) 

a 


£ (Dir.comyc^tes) w> yi)i L->UijJl t>* (Peziza) I Jj jvJl « ./!** 


( jja*d I Aij\JI <J ^Ijil ^Ja 4/ a^JIa ijZxaZj 

( t * Y ^ • iS M ^ ^ U'®"'*^ , J 4 f t - , JJJ 


) 


A, V iAA 


Jo J*>- l ^>«0 J A) j\ yJ> J AJ jA (Jtf jll aW4, 



<1)^1! aC4a aJJ ^ol j>- oLf (Ja ^3 j jr t ( ^ c i_j Y ^ * 

i»JU!t is j ^li jll jj>Jj £ (Uniseriatc) <Ja*s j aJ 

-U AiJbw* aIxS" j* jl4—if <Ul^ (Hymenuim) U Jo 

J*j>“ {j* Li j\ J* jZ,~A J (JlSjll Jlaij £ A^ilii* Aj^1»* 

. Aju/ii-l Ajoiall 7yJi> *J*j A«JtA 



- - 




i jb I OLiyil A (Ascobolus) ^ S Jai 4*1 

aJjII ^Us^i ^jj (j** Aflk^! £j _^V I ^Jp ki j* ( jAv*Jj 

O j JaS-b iJ j!l ^>1 yj- Dyi a*^ J 0 1 ji >Jl # J jp 

til ^]t -UcJj c (Multiseriate) ->?-l j <Jw> <_y* J l^T j] 

A)UaX*/yt <J (Jl# j!t 4^*tl A-w&J-l A4 t JaJl ( ^wiJ d^S’*! -Up j c A-pl J 

. AUP (J* b c5 jS** fj* (jd &y~t* (J £jb 
< T1« j£i ) 



*~' * i - t ' 1 *» (v) S‘ ;"-'j ( 1 ) yju .1 f .j.\ JAJ , . iW . ; > 

Oh UI u- <C- •* ( £ ) jj . ( j *, < ; . -4 |l ( ^ . V 

• ( ; . j )'«.J.H i.,.iii, ( j • - Hjj r ;i^ Ji,‘ t,i..jr JLU O) Jiiiii 




^ j — (Qaviceps purpurea) a ^Jai i_-waj 

J— JU < OLL^uJl j* y^JI — (Pyrenomycetcs) ajjjjUJI OL^Jjli 

i _5 5 jCUa A-J yll 'Ap^yj ( dtf jntll J ^v^ jlll 

uLJ)|l J 04*4 j cJaAi ^L. Jp 0^1 U bj t *1 >1 


uiJ&! jj> J Jij? U Ul J*b l> SjC S-M J*b Ji 
dJL V J £ o JU l lo*>* j&\ oil P iUail c-» l) J 

^j j-U)li I4JW.I1 l» 4i. U *MA> iJ-l jT ^ jiaiil Jjiil 

i-Lij^" ^Jl y** « ^iJl o-U *Uft o Jexi£\ j\&5j . l | ^ 

J*»l J>- oil jA XP ^»\ ji r \ oU> ^ecis j £ iUail 4jW ^Jp j j$o' 
£ 4jW ^.kiii Jp \*+fi j <i?v£j 0 jv4l JXwll ol 4 jX* jT 

Jij& o->-Uaj j £ J&Jl 4-v^i 4-U-l oJ-p-j Lf^" ^IjWj 


£ ol yiW 4-l| < 0 »l£ (Jl.il I (J^J jl iJJ _j£)l ^1 jW oJ> 

OliU >i Jl^Jl >1 J& - J^jJl 10* JiUJjl *d\ -fys 

. iiiJlji U£*j £ (J OLU» | TjU^J oJ;4p* 


UXp W iW) UW 4 II Oli/W J* iS jWt J>R J* i 
^mJ^L oi jM <JU» »bj*» Xit.^ ikf 0 f £ l^^ivxi 
Ip» 1^3 j <WJ ^Ull j£lll ^jJkt wUci £ (Sclerotium) ^ 1 

‘ ( f : tH j£s» ) aJ-I ^-Ij j* C^ J ^ W*j* Jm> - 

. jlw’yij dl^WJ i»U» oil* ^p *Ji _^*JI -i j£j*^*l ^L*»s* , ^l o4p tSj&J 
^*lj jjiiljO^ft ^ J j ySj jl^p-Vl (J XPj 

. (Secale coma turn) « i 

OU j j^J 5 jIm)I SL>- (J (^J J j jkJl r lcj -Uw j 

^Ijjll ^»jll bj&'LJ £ Ji ( 1 jT ) 

£ _>^/l OU j**j jJ^Jl #4* JaiLJcj £ ^1*31 

O^ jU (J 2 ** t* liji £ cJ cJ ill>- J j 

CAaj j~l\j ^yt tiUP ^ ^ JopTj^I^WUL) 

cr^wTi aPi Jijk (>• <j j&i ‘ (Stromata) 

iijjjlill iJ jJl ^L^/l i&j £ ( c-» : Y)\ ) £&* <SJ^ 

^ ) o S yip j j£L— J j 4 ax*>« jJI (Pcrithccia) 



’< U A j£i ); 



(v) i oLj. «i» | &Uit (t) : 

w ^ iA ^jp.^ycg) « ^ ** 

j-jfl (|) « iJ j (*) <^3 4*Ub Jj (>) i<iU-l xift 

• J&"Msl i : i) i-yj+ia') < jj" VJ 5 ' fflj* 
J^>.) J 1 ^. .-m* J* Jj ^ JT ; , ( £- : jm 

: t M JSJ- ) j£ij| Aj^l ^JJf^- DU \^ A Jj j jr f J ; y\> 

Ailli 3ji J aJjII £>\jJr I lj~« JU jll U Ijj* < ( ^ A 

,;J^ OU Jl JU1I ypl j jj! J c bJI 1^ < ll ^| J o 

(Y \ Y J5L- ) jw j c SUaLl Sjji Jj4p- jl* j^fl ^L. jp .r; 

• SjJai)! 5 Up* ^ ,4pJU 

( -Ergot >.' ‘-^JVI p**./ *aM! «^ A <j* ^ Jl! (3 






- uv _ 


< W J&) 



%•••>> ( I } i on*i • , 

* *:*3" fsjk^ |r^*l j if’^-.l' C»UI ( 3 — V) * **''“• i' < ’.j*’~ 

V < 1 « ^ .^*13^ porU* ( d> £, ) 

( jj\ j t ) ;jl,j^ tui «iu*.y c*' j-i^' 

S J ^o^l <J t^aii ^JJUll OLJl (J'ai j>*j u>->ij c disease ) 

^da>> j0 j* j$ 4- ji OUll Sjkil! 4*uJ Li' iilyjYlj j . «Jilya)l 
■ • 

l j*i»4****vJ li \+p j* L*.A L^> c)l I j 

<Jp (S vi~>- c • jiwJl oi-fe oL^ipwlj . (Ergotism) 

• ’i . . 

j>^ ) 4ot jY ^ OYyajJt Ul-l>-} U-W il _y» 

i^«ii>cv<i cux-j j 1 (jij^/i diU.i : iiu^j 1 Vjpjji 

l^Lfcl Olf^f ^U-j^ OjbcJ t*Ji» J*C«*Jj f. •_ f>- Jl ^Ui>Y 



- (AA - 


W» jA O il *A* ^Jp 9 Aj4As!I ( J..J J 

Ji+£ j i (Gangrenous ergotism) ^ jUiiJI Oj ?- ^ j*i LA 

« jis vi j j^oji j»i >T j >i >i jru j J >' u* j >\ ^ 

l y J*» m • < g*~ tAJli V| 4>UaU Ajilll vlJt 'y j 4 dlO*Vlj i 

. £bUl V c**J 

i O QUaUw*..* j L>- _j) j/JU* /• ■> yr - j Od Ji j 

Vl j ( O^Li*!. ^UbV c...a*Jl I (Histamine) <j\*li~xAI j* L 6 *^! 
(Hydroxyphenyl ethylamine)i>*t JJ| JjUJ ^5jj-Ua O j*i j'jtf 

LI* <mJ jVl 4 ^4J! k<^ ^5 9 * 1 1 1 *** ! 

•4* j 4 jJl ^Jp « jwfc 4 ^*Hi c^AJl cJkj^ t) 4 

. JI& SjjkJ-l jy» yJl <JLiC**l jt 4 

*JbjUl Ob jloill 

(_y AJ jli Ob^kAll jp (Basidiomycetes) AUj jL'l Ob Jaa 'I ijilat 

^*1 >b 0 > Jllj 4 U S>JI cJJLl ^*1 >! ^Ik-Jl ii> 

S-Ulj)l ^JA-t ^ 9*Ia ^Jasd A) 4 (Basidiospores) i-AjjbJI 

. (Basidium) ^ ^-UjUl j' O yw j 4 IA As^ill 

4b i )a l * 9yl*> iL>- Ol ji ^P iJjjbJI Ob jifluJl 

cr^ o A ** J* • ( (Puccinia graminis) « ^ aOIj,> U ; -i^b i j» 

. (Agaricus; »--»! v 4]i 

bike'll 

( ALtku (Puccinia graminis) Liu-S'Ui 5 

b^4>-i 4 jjudzA d^lJlp J/uLi ^p 

o*J^-N. * j* <£ji^ •* f ~' 1 W — olijlllj 



IA\ - 


( Mahonia t ' U jAlil u jt (Berberis vulgaris) * jU - J* 

\y 4 j’ — £- — o'* ^ ^ JJUsTj 4 aqoifoliam ) 

oUVl ^ y J*lji (J c) j)JI *J\ai j' <Lkx~« Cj I ji.- jyk' — OLL>*Jl 
jP^ <J sfoj 4 (Urcdosori) AiUj Ol ^JL U* yJ 
t (Teleutosori) iJULJl CjI jtJl y Ojl)l *b y* ^ iS' b aJu «ttJ os—a 
JUl j <jl j j^l jU.pt j j 3 I j_$l Jp iJLLxll j ii*xi jvJi 
(_}UJIj (ji jj^\ 5 jIp iUpyi iyj < j^I j t (T ^J^A) jb ^Li j 

kUJjjj Ij^jw-jt O S 4;Ua1I JU-JI dfyy> jli t— jU*I y Uta *Wj 


U jy+P 4>"jJ <_aJ y> j 4 I^jyd-l J+A * ill ^Ujl *lj*N J-U tJsA 

jliwV i** 1 ^ v ^5'”l OIS^ Lij . jU*« j i/La^/l 5Jj* < Jp- 

4 l*!jJI <uJa’<« jJ djlilil <l)li 4 > X ) jJt #-(JlJl)! jA jil 

^ij US' ^yj jJc} 1) ^|a»j 4 l- (_J 

( y \r j£s< > . -uwaj i jbt J ur 



• ^*U< & i >-' vr 


J Uv ^ll 4_.>y ? ; J 

^L»jj 4 i£»UJl 1*1 4 

(^•-UAI o ^ l l ^jl >ip**^i* 

(JJ y, <o c£ jJaafl (J 

.4 hjjL*H j tl y*£\ y /. A 

‘ ’/. i 1 * j-^i 

J i iU^^/1 aJjXi iJy^-\ fjin j jt 

X ^ * 4^1 ^ y *&’ ~^ ,,, ‘^ 

(_^ij*£ ji-£j 4 

. \i y^0 <1) j— . J* tjL^Zj j O yb 


y*y ijjfl J ^ill iLa] tjjj 

4 *1j«il J 2 jd* ^ol 
i(Uredospores) i4jj^Jl ^Jl 


^e- *+y f O JtCy>\ l* lili c (Accidiospores) Ai-L__. r -'Vi ^A jl 
U »— jI^-j — •• 4 yp jl »w4jt)l aijj 

If/byb w>is£l j (Germ tub-s) Objj (~-A;bl CJixJl _ ijli^J 
*lj^ __ i»y ^ JS" CJlS" llj . aJ>*I-i)I OUJi i^wJt j jiiUl 

■yy <ulp~ ^ £)|* • A;yjVl aJ^-I 4 J.*>-j — 4jJ*.A j I ijJ^tjjj <^~i\£'\ 

^JUCjj l ydyaAL* ,jvly» {£ y£- ,_£ jiuiJl (J Jill b^t?* 

■ ~ J t /■- e y :- jJJUJl biJl; AjxJl OUL.il j J«iW.I ^jiull J ji)l 

it j* j* A-Ji b* yauJ l^t i b*>U-l J>-la Ji (Haustoria) 

• i^*^ 1 l— JlriJ J \j Aj^4^ 


i ^iu!l jC ! (Uredospores) 

^Jp JtiUtfJ V ylfJull (J ^ i ^JJbJl OLlU iJLLJl Obj>w J! 
C ^ J j«JI c OLJIJkII (a j*p jli *£jli jj l^Li. . l^p y 

ZiJijj j/ * llijSifcU Tibi jl 4PyiJ ili jjj a yJ*L* a yJLjJl 

( Y\tjCi) ^^1 J»l>l Xp 



ii r i ,» L.«u • ^i*i> w*v^. j 

. «| jJS iyi*' 1 j • j^r' uj-r< • y:*;*'^ 

ij’V:? •«**•' j ljU y i!^C. AjOi^r, 

( «• ,* J* ) Jg l i** 11 J 


viJb V j t <b jiaoll 

yU> ^1 — SyiJl 

— Aub j^jl 4 ^Jl 
- ' . - -.f 

* 9*yj (_} y*-J (Jl 

^ jJ— xJl 

A*-b J jJl ^sjl yjjjj 

If* I — ^*>“ 1 . ibi jl j 

‘ ( T\t : JS^) 

*/’J cS S 

^jL>«U <J J; j jjl 
<1 jj£ 



- i\\ - 


J i AdoM j^)l AiUdTy ;UL; 4<4l j jJl 4A j? yt-lj . cijM 

( jljU>- lij t jlxL*adl» j\Jlj.i I^J>>Ll; SU>-! j aJp* (1) j&J 


OU'Vl t»j jjti ^y* iUc- Uj w j -JaJp j 

. OlJ^/l c- vU' Ja.; \gi JU7 & ia.-jMl \ r > <J (Germ port's) 

r~li J>\ AM-*y ywWj vIj * 1 jiJl ^yp a! A iU? ^vaulli_j 

«jk i C-»UL>ijJl ^y* o.-U-l>- ^jJljP j' U**' 1 * 'Wad 

6 ^kdlt ^lixil . ah^.ij . £*i!l sl^L’l *bjl w-d^y 5-Ip aJajJi 
^ Ai-IjjjJ> ^*51 ^-l AdJay t SJJUI Atji-I AA-Ja ^Jp AUladi 

0 Jf- jt ^*iJl Old} ^ y *1^1 yi jil jlllllj 5^kdJl 


. OLLijiJl ry> 

r . * ' * *• “ * * w 

^1 — ;II j SjkdJl : (Teleutos pores) <UJL / Jl 

S-L>> A) a 5^ J> — (J-'UL>jJl /y 9y.P _}l — ot.l JjaU A>“^jy 

A*N<ijVl Ol jjaill aU- y ^JjUJI OLJl ^ jl_ij U-Upj 

• , '* r ' w 4' 


(J tl) j^Cj A_JuUl ^pjIyi-L i-J^yT jcoiyUl ^y yJ-T ^dljb 

. A«X»lwl Oi ^/vJl (Jj-Jjl A~*S”"b Ajij ( Y ^ 


— A*lp«- \£ ^y* 4 -X-Lj A> j) JT" 

( T — Oj^e 



i . J ) i^»j <«Lm jj't'V ■*•* J 
; Ufi> •>-:'' Vc-^V 

t^ v' .5jC* U > tt 

? ) y}’ y* 


Aj\i> oJ?-] jsiy (J jlj£-wUj 
(Diploid) Ajd^all APy^l 

. A^y -Up 

Adow ajoUI 4a y j^T^J 
l/»jlU>-.J c A-j-i* ii lAj 
j) 1 l a ,. I p 
LU jji, l; ( ^ 

AjU^I 5 >-Jl J* djMI 

.*\ » i 


- nr - 


i yifl ja *[^}\ Jju (J* i*5bU jt AJuLdl ^j\ j^\ ilviJ Vj 

j £** t jJ& ^S\ j^\ dJL ^ U*»^ C Aj ^vll ^ ^ jf£+* A 6 ^ 

3 ^51 »UA (5-l« JjLLj ; OLiV' I^C- 3 j-lSJI Uo j\m jT 


. A*iJi ijj Jal\ 

(J a JULs)! i*y yM taj UJiP : (Basidiospores) 4j«^j jUl 

aJL* jJlT (Sj^j i v-JjJ jJAjJ iyt A*l>“ t oUVl 

c-JJ j c Ay-il! *Up UUJI aJU- 1 <. JiJ . -A>“1 j A-LLl 

<jcJbM ^ Jv»Ull ^ ^wX-Jll jL^»l ^jwl^-l <A>-i ^1 p / Li-ll AjU-l 

» * m 

aJUJ ^ j — aJ>* y* jjJ y j ; ( Y \ *1 : ) • y*b* 




# (T\1 JS^) 



JilJ' 4: ? i:.Vi <AJJ *-*y> 

<w £) V^-' J* (‘r’)oi J, .3^' 

j# ( • *. ) aj, i jlj ^yjr 

• aA»- y J« £ j* m (*) 


OUVI J>“b — (Diploid) 
jJp <j <Jj^- <^l ^Li>l Li j\ 
Ltviill <^|(Chromosomes)OUw»5l 
apj^I ijL-t lj ! t £ — :wj 

^ J (Haploid) 

jo jUilL 3 (Jjp%£j i OLi j 

jj£ — £ (Basidium) f jl{ cM 

ijv Ay* fC**A .>* <1— *M«b 

^ jv»A— jjilt ^h4o ilJLUj J > A^jjVt 
(Basidial iAjjL Ut>l— >■ ^ til 
^p 4^ iJ>-\j JT ^ c cells) 

4 4ju^o)l fP S4 j?-j5J>-I_j Sly 

l 

Ay *Ai ik Jf u* drkf 
j-l_j&l ot J> (Sterigma) A-oJi 
aJ^- 1 si <uj yij y 

‘ iy.jii A«y^ jyJ i^jUt 

JiiJj ; K* y y.1 fJU,^ y«4CJ> 



- i\r - 


^ oLJI j> ) . iSy.^ *— *L» i_,v^.*l <LL*ij,‘ 

. IJUdJl 5 Jai !L>- 

aJJ-I s ' yi *-li5i (Otjfc^aJI ^jp cJ>L<tol t_«p-U a>j 

a*»j*Vi a> < y> ^Ul jX\ 0 jX >P i Oli^ajl cl'j**' aJULJ' 

y jliJI : ,jvJ y*.;« y — jU ^ ije- i j£sU — 

.(Negative strain) aJU-' aJM*-^* jUy^'l j (Positive strain) a.»* y *1"%* 
jl J<o ; ( Pycnio & a*cidio spoi\s ) 4 . 4 -yj iX* ^>1 
i oUVi iJ -U“ii ^Jp aj»\j Jt-Jl ^il ^*1 jia * J 

aJ?~ ^1$"" t U^b t; ^Jai V^p ^^*<5 vl^l-ill aJjj iot ul!)|t 
t)^ 5 w..L V_j . lj-*« t£*» i>4» jl-H Aa J i jXX 34>-l J Sly J& 

4ijJ\ <JjM\ gJaJl Jp J&.H \jjj\i A-Pj! \a> yrj ^ f 

j£i)l (j y' j (Pycnidia) aU-O a-p j^/l; <3 yJ ( Y \ V J&£) 

It 1 . ^Aecidial cupj) Ai-V - ^ «—* y Silp da-Jl ^Jp 

<_£ ^j^^ajOJ^AjP jVl 

(Y\Vj£~) Jp 

^..1 /.C -H i» j ^Ll. 



j-kX. J' »*-» j)l ujt * tiy/J' j j 

j* .s^l yXi\j jyj' c 1 ^- 3 * j* < w ' * > 
ri*>' JVV' j rf-'J * j u ' 

y) . ( 4 • *■ ) J-**-) ( w ’ r ) 

• ( C»)^j JM/. 


( Pycnidial hyphae ) 
' — r* (X tif-i 

A-i^lJl^jl jX^y 3JLJL«j 

A*Jip LfIJpWSj 

jl tT c (Paraphyses) 

y L‘Jtt tpy ilL_> 

Jtf yk- U yJ 
(Receptive of JlJc^Vl 
j y? flexoous hyphae) 
.U^l A_*^» J* 

«> • 



4 (Sp'imatia) ^i» aU^JI CJlS^j 

j>- a^Uc 1*4*1 ( j < i*JI jlS\i h J4 >-j jli* l^Lisj O! \S~j 

^ >1 Ji* 4JS j l*li* c oLj Jp aJU*1 

A*«> Ol4>-j iliC Ub4*i Vl ( j^a ; !I Obj 4 ' £t*.A^I ^Jp i Jj jjjl 
. SUJ-I i jjl (_J JUi ^j4j 4<J jij 4' I^IaJsj OJ.jji 
^^7 4 Ip a»^!JU OUvaJl Jljiiwli 4 jt^C Av^Vl ^ If- 1 li>4>- U4y 
ojv*,l4 aUi jl ^>»l j£- {£ jj _/Ji OU A>L^j 4 Xp — aXp ^Uj Aj4i _;Ui ^*>1^-1 

i£ A *>* y 4 ^^laiJi J Jill t yt y.J^* — 

,*'At44^Jl A-Pj^)/l i^fki jv*Xa. ^cd^v* y- Ui) ^&iLy 4 A*JL- 

IfJj lzH\ A-^J) ^1 >1 aJ^UI 4-Pj^l Jl^-I J rjjt. 

oil* ijJu^JI KS . jVl j jAtj 4 ^yJsAlU j! .4'. aJ^LJI aJ.UJI AjPjVI. ^y> 
(JIa-M — «— * t»4)l |^w/» *V — Ipjj <— i-is^- <_} Lli I o j)s>- 4*A&- j 

^ ^ — - ? * y ^ 4 ^kmjLI AaL^I AP jVl ^/Vj 

.JiiJj — ^,-iJul — lILax-xI Jayi- A-i aJU*- j au£i **y y: 
(Binucleatsd)A(^Vl aJL) a-1>-l) A- i ^J-aJl ,a-U-I Jl a-* 


Ajjl*» oL^>- — f. Jjp I ^p tiii 

H: O jJiaJ 4l^»- £*Ja*«)l )^~ A^jJ'fyl 

.. AjUv-xVI 

, mm £ 


jAS-xJj 4 ^J7l*jl ^»»>l Sj^*jkM 0 j«N*i Aj^L^^I W 

4>^ A ^ap jl4^- (_g4».^>j jr i»Uj c Sj^aJi ^cl-a*j< 4 Xp Lj*t><U 

t ;• , ' “ r ' , ■■•' ■ ' ■ 

•brjtj 4 (Pcridium). Sjlaill U^lv- ^ 34a«*l j ;ij» J» 

(Stalk cells) Ajix'l L^U-L i^jpt . AJUax~« Ij*>U- j* «4pli -Up 

AjLill L*>1^-1| jAJ OyJivc? ,A.‘ ^S-« a 1,JL< l^« J.f (Jl-iJ 

a-Uv-J^ 6 j&j ‘ Aa-.-Vl ^lj— J;-l ' — JiUiJ (Intercalary cells) 
yLl ^x flJ " L»4*P j . A)jjNl AjU: aJ.>- ^jA A;4a-x| t A* y j*T J AUJj 





s.j* 


i-U^-'i/l j (J auxJI W±\ -U^Ij aj4a,«VI 



-no - 


I • -<* j • 

U>A J . ji 

Jp l,. 


/ 



'i y 3 j S ’ L £ i> v.v<a.-J y JjiXJj 

» ( Y\A : j£-‘ ) J £ y) i 31J-I 3 jy l.lsA 1 ! 3 Jai UjJ 

. U^» 3 .Li 3L>- 

-L?» 3j_«i jji/ * » ijiailli U$Uj 

OlJ Llj c ^*.5^1 t jrjkk 

( m jb) 






AJ-j o 

V-> 


y w 

r\ 


'<S^ 


j e.v\o 


^ > 




*T*S^ & 


Sr 1 ’ * ^-*r* 


-V*i ^ V-4-T i » »j»* ^ 

< '±rr > > 



t 1 . «. 

4>-i . xJu i-Wa'i^A jX ^jU»] jt * j-*C * yy 

: aj Vi j^Uiil 

aJL**JI Jf. J ^'i <jJj J_j ; 'l » jJaili — \ 

. *liitJlj UUyfl Jt J Sji*i!l C-;?- 4 i-U<lUj AjU^^U ililiJI 

4 uIjIi ^Jl aj-Ijj^JI 5j1m1I ^jI^>-~ Y 

ijkiJl d>Vl>U A>liJ dMi j j* l£j 4 ( <£ i) (jli!l JJU't Ij- ~i>- jv 

. L)luiji Jj* 1% jjl>- ijij j^S.« (J A*>-^) 

4 ^liVl ^ ^6 y> jll LU it jlii *jb)a J«*?iij 

J* tfjilj Jjj’Vi j JU^VIj <o\jj\ j yCfl! J** Lf 

« 

. ^jib < ; u»yt sai j. jv*yi 

£jl»* id jUl ^ 4) (Agaricus) ‘-•l ^iJl ( _ r Up i A* 

•JaiJI «-U c pi*Jj . i*4ijL f j*4« A <Jf 1 

cr* Ji fj>& ^ ilL* <1)1 V] 4 aJUoJI J*U jVl j if A SiU- 

tf ( jdic 4 (_^>l yJi cr txp 3 jJai IfJI u*rS> ^1 La1^c1\ ap 

j Ajli j Ol?U U l^»j 4 ^IaUiu j>-Vl j^aaJij 

. (Mycorrhiza) Cj\jJa» <J> ^ 

Aj>c)l AiiaJl _jl Sail I J \jyA»jt I*IIp (J jjd~\ ij ^kill JjiJl <j~i*iJ 

i ^y Jl^-'Vl tf ji£ (J (_$ Ja£\\ J^ill <1) . 3 jiwJt t-ip (_pi 

4 JA f <;t 

* m • 

aL T^ljpl 4 t j*toA4 (jf J l£y^ ti J 

^!/r- J- k -^Uj<X jl!l ^yC7j i\y* **i A $ yr y^y 



Ol 


J — (Sporophorc) y y Jy*U- j — 
. Alii* A!LA ^Jp J^\ y y 

(Stalk or Stipe) Jip y j y ^JLl J..U-1 

(Pilcus) o^JUL jJ — *!l 4i ^ j :p 

^Jp pJiU'j ; l_»T i<X*£ j aa*£U« 
^-l*j (Gills) AyyZ>\>- £*jLLp e j,^JLti] jJa-JI 
U>1 — ><a‘\ j* ( J**i 5 y-ik La)! 4 *Ip- y 

^y ;<) livoit O-ifcj C ( Y)^ j£i ) 

, Aj-UjlJl ^)1 ^lj OltjjJi jtil ^ll 

J* j*** £^&IS" <JyA*\ b:'J 

^♦U- (j 0 y> Tpi , ..la.? luUs ii|j 4 
^l*)l ^lliJb aUIS”" aIpIp-J Ail U— sf j**fi ' y y 

^J*Ip*Ji) aJWa)I CaU aJUc» ^p ^UJill 14 a J*.*' j i (Universal veil) 
<jy*l ■'Jy^ j^>’" ^ ji bU^Pj 4 JjjJkJI *4j (J \J y jXA 

<3 *■ y y % • ,^ m '* ^y 5, — ^Wl ^U2Ji 

(Partial dj 3 ? dj£b j 4 (Volva) a*1a 1S^ Jji*!! 34c-li -Up ai« 

y — * iJ&l -Up — ky yZ^-\ **JU*aJ| kly ^Jp 4 veil) 

AiU. .t 'p ^lliJl. Vj 4 # jUill 4*>- jU-l jjl 

(_£jJU!! <J* >]! J y c* jj.ull 4 Oit U^l k &*l jj U-Up o 

. (Annulus) <ijk)l> «J» yw Ji*H 

A?»J«iAli ^Js-l4)t '—**5^ ^Jl S j«JLL}D jJa-H ^W.«Jl ^|p yf' ^Iki X^tiJ 

!> yy y a£& 4 il £ L y y&~.~> *Ly 4 ( Y Y » ) 

Ov'l^-1 y Jp Ip- j\*- 4 (Traraa) bl y aCHI. SjJai 

^iJLZu.1 1 L^i-I <•£) U A> f>\A JjJixJ j T£jLSJ yS" 1 kjjki J? y>- y 44 J 9 

vl»UJa]l yk$\ Ul 4 (Subhymenial layer) a C.^ iaJLJlj 


Jpi Jj J — Vl J X — ^ 4 i£ Jaj&\ J Jill 


( JO) 



jjUt .ji.il t/yyfi 

vb*^ 

, (^) Ur 11 t«-w 
(C> (W J> L 'V 
• ( ) 



- m - 
( ■ j£*)- 



ii.lel* : * 4 )} £ jljel' it.io J 

<(/* ) ^«aI< ( J * •* ) jV J ) 0\«y c ii 

‘•(c*£‘ )j j- jj 0 t ) . £ik;i' (f) U*/" 5»- )w f ( j ^ 1> *i-i 

Ol» jli j j (Hymenial layer) AXyaJ-l AoJail; cJj > V? jU-'l 

oljjj jl C»l» j:i 4*/ jl jr y j yjj 4 4*.aAP is iklyt 

•ApI-t* -Vi rto^A^!! ]o . 4/4/ jlj Za y j9? VfA JS" 4 (Sterigmata) 
oUL.^ Jj «-! ^Al 4 jl 4«; 2/4/ jt!l ^ol jiL-\ jliL‘1 Jp 

— ■ uU^ll iJl ji! Jail 1 A lLvLaj — £ +] & * ** U lili i SJa*/ 

. SlJ-l ijji CoIpI 

.«’<-»! ji3l ^pip » 3 Jai 3L>- 3 jji y > «.L ( YY \ ) J (J j * 

e.\jfi C-*1 Jill ^pAP ^1 jl yi/iJ 4-«pUil Ay y _J-I Jal _J-I 

JlJ j j,JaUl / j* JJ1 jUliUI >1 fUUi ^ . dU}U 

4-/U p S-ili"" li^Cva'y ijpl j J/ Jix.il y* J jl J >pj ji'l 01S*J 4 l*-JJ <J y* 
<j*J « l.Jj <il ^Ijj OJx.1 f yj 

y a£ja ljpl jJ 4 I _^ls£l J yi (-5 ^ J*H <j £jjl 



- m - 


( YY^ jCft) 







O u ) ¥*>" <j±* s ^ *V* 5 JJ* </* 4l ‘ 


^idP tf'l^jl iJLjfc aaa£- jl 0 jWZi £"ljj 4 j»^«l»ip 

- jUIl c-»l>Jt ^txp SjJai Jti 4 jlJ^U <La.wJI SJ;d.i I_ j! ^*JI 
5 j-Jli y^$j — (Amanita niuscaria) (i LjlSw* _^« bx>Ul d "Ljp 
S i-f carl IS) 4 <.U s>» ^ J 4 .Uj, jt < & b JJT? I^p pIj^ 

«Xi»j i»ij jJ?- tjJJS i_ JU j l« LHpj • UIjUa j Ijljij TpIjv 9 C*jw^ 1*1* 
«— »l»uJi iU-Uj . ■dJUi l^,.* 5 OU^II Ui ( p 1^1j 

(Wood t_JSJ-l JiojC u-uJ t* ^ jAil cr »^>*' i . j 

j Aoiti-I JjLlIj OU jAJb)l id f \ ju 4" eli i£* rotting) 

iUidJ- 1 dJKJI 




o« 



JjlJ jJp ^ jjjj aJjI^sT £Sa*,« I** c_JU*k!lj Ob^kjtl! (j*** jjiiw 

^iVli TjW t, J>*kj 6 Ji2£ ^jA 4*5"jll ObbJl ( 4*4*1' 

frijU 4*- 1 4 L. 0 I Jail J£JL» (Lichcncs) ki' j . (Lichens) 

5 jj'Jl . j ^ j)l jU&il ^xk**» ^IVuJ] frUUJtll jjjl jpN I 

Ob* jSvll j . i_k*kj S jk* : j v/^5"” <j* ^ lS* 

• * •• » 

1*1 . iijjll jl jfii-l t_Jb>«Jali 01 Uj ‘UsUJaJI 

(Asco lichens) £J jJij-Wl J <J j'lOL jj£? Jxj 4< jk<tll Ob' jSsil 
(Hymeno lichens) 4yli*!l 4 j4j jUl aJLSJJ! Ob ^kill^j.* jl 

aJl£»*JI ajUiJUII ^y!*Vl j*e£j& $ i Ujjl ^yiVl a*JU- o' *i/| 

, 4*51 ^kUll ^£^*7 aHj ^«U>*I ^Jp 


jjp%^2.)\ 4*ki* jl jb^iVl £j.k»* ^Jp Aillp Ob“UTUlp 

J . 5 j\£" 4^*j4j ^lU)l frU^l ^_5 5 jJiX^ _• » j! ;4;U j * ! j$J 

iw>liJL| ^ ^U* jl £^k***J j c 4 ) 41 *! I j SjU-lj S^jUl ^^kbli (Jj jlJU 
: ( Y YY J£w ) <iV' j jk'l <J] Jr^j . 0 >.;S^ a^« j4l 

ij^ki -k j ; >- j* *lir^/l jjScJ LJ* ; (Filamentous) rfUa^ — S 

. aSLI^X* 4**kxkj 

_r~* 4S : *i Jp ^’Vl I (Crustose) — T 

. 5 jl <uk ij* U IaJj tilyadl 
t^x-5* j t>tkLu Ifj (^’^'1 jj^j • (Foliose) a£jj — V* 

ftLitj (jJjj j& VUaJl <&■ lc JvSlIj ( { yz^sm^\ jl tvavai* ( AijjJb 

■ 



- o.T _ 


< YTT jSLt j 





( \ ) : ^ HUM J>1' 


/ tfli l»| L^i j ! (Fruticose) 4ij^fe^i — £ 

•* • 

. l^Jp j£) jl" Alyi) SJpU 4 J>Ai* 


: w/j» 


1> yjt- y i) jficj l r ' yC 4 aJa^- 4i**Vl cJ ^! jjVl Ja.M<l (J 

y <JI jll fd (J l»! . (jU»l$sdll c_ JUxkllj 5 jJaill ^ A^jliJU 

4um) £,&>**) j 4 A> jls.^\ -la^^-l 0 j^£& 

_jl ^ii-l c_Jl>»JaJl <b ^AL« aIp- IAj (Sjr^ ^ 

— A^Jaill ,U ^*^-1 (j'j 5 jwll — 4 iij jil 


^ iJ^J • aJL»UJ frUipl AjliC Oil ,Vl ;J Aaj OllS" 

• t *«* — 

_jlj di'yi ^£>- iJux^-u* «A* cJlj Uj 4 (Gonidia) OlAJ _j>- 


^o»jJli!l JrwO Aj^JaiJl dXLij 4_£4> OAa* 

Jj tLiTdlUj:)l S yiill Jl 4 ( YYf j£i ) £&J SjJtS Jiluii 
£iJji* <—>»*>■ y cii ^^ISJI J . t^^A* O^j^j 

4jJ>Jall U^U-I A — >^ y . 4**U«JaJI jt OUJ 



- «or. - 


(rrr jO> 



Lu j jj A; k jk- 1 ^ 

4 _/!} • b) Uy yj,9“ b yi'J..’ 
Jli'l £y!l »Jj 
b^b-A-l i j>-j 
Jlj* ' k-ab* <wk J 

aO. ; j£-\ a iJa'-'j 

; ( Gonidial layer ) 
A X\» •! jJJ j j£‘i 


\»i 

. »' l_*- * AjU 

v, ' ■ 

> c 

yi j o j. 

id> •_» Vl v 

-✓ • W fc 


A^^oQrMk^A) • *>• 

bb-'a iy«~ Jo i / u ' £ 11 ?* 

ti , ^ Uk " &*" '*** ‘ - L ->t U *^ ^ jU j>i!lj ./iljjKi 

<^) J J/ » 1 ( '■>• C ) Sa 1 **" ^Jr*' 1 ^ ^ _ t ( 

( \ ) j J 4 A, jla*l' V *^: 4 ’ W V. 1 *^ AS-yJ^ C. — P- 

( J^-''-J u*> £-» 1 1> --’>- 1 ' . yjj ^ J, ij^ai 

w>l» jkjjll j c AJ»j yljp- Ak'uw^,* , ^>l^Jt A*4j!l CjljjiaAll 

C^ui l» tab c a./*Aj jb ^ (Hymcnomycotcs) AjllifS a>JjJUI 

j c oJ;4^- AjJil ^r^l! i_JpxU!I j 4>*j J ity 

< j-*! |l ^l Ut £ S jij — Aj-I) jli t\ AJj l j* — A^jJaA?! 4> jS?\ 

^y ^AaS tJlp jj^;s aLUaJI jS^UVl J 

. 0<Ai»U^ A*»il A*ki ^JS”" ^yaad — - A^a 1>- A-j • be- C-Sj^la v— ■ — o 


W$l JA -Ij^T ikUj, ^t y*l& js Ul* Ujj iSU jl V[ 

(S* 1 ^ <yj^' O* ^i *" 5 *' U^-J 4 (Soredia) ^ j* 

k A — J&- ^y (Soredium) JS" ; JUaclM! Abli 



_ o,i — 


j£i ) Ta jj VUa*l Ij/- iSj^M JaJ-^i )&J- y£'\ j' 

aJ' jil t_ij jla!l 0*1 — e-l {JJ* 1 *JsS*J j ; ( «_j 4 T : YYY' 


illc 4*7 O'Jj ^j*JI 01 4 '4iJ»- t*iil tfjJU O' — OL’^J 

£*k* a j£j OUjjjmJI 0 jfcjj . ^1 A«^»l>- i^vS>- *Lop' 

b 4 ft 

< *ui ji c yi aU,* ^Oj 4 t5^^****‘* ^p a4*V' 

. AOU el ^*4 Aj' O' ^jP As^tJl 4iiV' tk-lj Vj 


: jl j ^ 11 

a * ii,» JiU* Ai-i^l jO'j j^il i_JU*k!!j a jkiJl On A*!>U!l j4J 

■ m 

Sat* ^Jp j:£ ( 0'4J j^\ jl ) A*JUJaJl Ob* j5\_ili 4 OjUJ j\ 

^ J ^ — L)^J *1 — LJwJ id ^^j^XisnAf Cj* ^ 
i'jll Or 4 lfl*-t>- fj*' 5 j «S'*1' OjlaiJl 4Cj ~ *4l'j *-j.yaJl 

AJl>-Ll*-l ^Jp dJJi Jj'a* <_*k*la)l 4 Nil J^iijij^ 

AjJ 3' j* ,>' jil a4* \^9y>~ { jfid ^3' 0j\aJii\ ^ 1> ji- j aJ4*1' 
]&*£ *0ap tje^o y Aj^kaJl Jj» jJ-\ ^ yjj . ^iNl ^^JliJI J>-b di 
Oj^ll i^^'i (^ d rt, *i-J ^^kJaJl ol4Jj^-lj 

<l\i b *Jkk\J t^UI jUJLI j j£, a# j ji.1 j+£\ cJUkJJ ^UxkJl 

a4A dJJjlj 4 If kUii-Vlj A;^l AjjbJI ^U«£*V A*Jip 

. i;jl ^^csaJl O j ^iaJi d SU^-I »_0j ^ ^j'a> O' 


: JS I j 4 il 

*j!aj O' £jkuJ 4 aJluI' 4^« jJl ^ Ol^c a ; .o 4i N' ^ JjJ 

J>tjJ a!>- 1?JI /jTl.Vl J ^<41* 4 A-*»U aJU; «_0j jk ^ a j LjlfcLl 

lLIaJ j 4 A^ V ^i 1 CjIiLJI 1ft yjr 

4 1^0* 4 ^j' OUUJ ^jA l* ji' jj^kl O' jio ijA aJu^- lc aJ^UJI 

a jyj; U jjfif JA \^j£ U CJliS J i'ii Jp U ^ 



_ 0 . 0 — 


<jyL l^S"” 1 Jij 1 ^- ja wUj < y ^ ' <3"* aLAl 

• V'.J'**' <y £^j>J *iS& 

(Rocella tinctoria) Ijj&X ML* j j i-5>l i yi* J 
yiVl y* liT t Cs\>- y-Jkll apL*p j Lilp JjCU.J A» yJL* jl J.« '^Jp 

. (Litmus) jLpj (jvjjVl Jt* ^UvfVl yduv 

j^pl yiMl y* J £ Dly-i^l jl Ol-J^U fr lj*5^ yi^/l yiw 
t (Cetraria islandica) (( l^-ULwl l;ji y.* » AliVl OUJ'^J frU*S~ 

£- — ^ 1 (Iceland moss) (£-uLjNI tj Jl jJ-l ^-L SiU Aijj*il 

^iVl y*pliJI C-Atfif- <3 1 0 jA ily* JA If- Lf yilUcl J frill (_§ 

4 (lichenin) ^-«U AJtj.iJy^ Sit* <Ca yal>c*Jj 

4 Af%l»i il y* -tjyjJi -UP ^>-LJI frill (J 

y* <!)l dU>_j 4 A-jljiJl A. will (Jlp tj^ 4 Xj 1 yi yd^l (_1[ (_3lviJ 

Ijyil^J J) ALil _jA — jT J jfij — fr^ll JA J yl ^Oll JJ! y-i ^ 
(J Aj yjl y-^T AliVl o4aj 4 (Lecanora esculenta) « li)j3wl 

A>y->- y->Nl y«Aj ll)l CsU J . jiUll y* ^gJw frl^l 

Jp C-/ yji' l^* ydA-lij ; J> 

• ( ) J *^ 1 t/y 4 




iUbll ob Jq$\ ^ 

Oli Ol ji (Medical mycology) 4-^1 Ol jkajl OO^- 

dw>- 4 Ol l— J-* 4 jl-J^ll < ji>\ ja)} I ^ 

4>vi»J li ^gjall J^*V*Yl dj OJj- lT . ^M*!l j 4 aj loll )U-j 

U j^e-j 4 4;^«>- OtaU**j OlC^ OU.J j j>j Olol^i ^» Ob^kiJI 
, 4a*J aUa j' ^**)U d)l— 1 4aj\aa ^ Uj jD 4 ^ 

_ < ^A A'*?? ^Ia ^'Ji ^l* j ^ jjliflLi j 

(Actinomycetcs) 4 jaUA CslJaij (Eumycctes) 4JL<>- Ol^iai ja 
O bjiajjl j 4_JL«i“l b yC^Jl jjo <“jiU- 4>liC o^-Vl Ob^iull JaTj 

— lf^2P ^11 l-uw> — Ijoi (— S"" y r- jl i) 4 <u.a<,a^-' 

li"" 4 Ob^Jailb L.*« 4P jAX* A,i aJ>- 4>' 

^»L 1~Ja (Tuberculosis) yl Ojd)l <*->• <j <Jl^l 

(Mycobacterium tuberculosis) « j\$— -? f — ;* # 

j ^'jtuA j£- 0 *4® 4 JuJ-l (j-jJlill JA jlj* 

» ■ 

£jA ^jS" (3 l^” 4 b ^C^*lb 4;^1A-1 4 j l J^-_j 4 J y~» 

tp j — O 0 j' 4 (Nocardia) lojl£”^ij (Actinomyces) I 

(j^T — 4*$Jt^-’ Ob^JaiJl <j <JU-I j* li”" — 4,}a*A-l OjUj 

^a 6 jAa! 1; 4ihiM 4Al_yl i ylj ^u!l (Streptomyces) « j..* « 

* 

Cj1jIo2.,« t jA Ia _/Aj _/vlHj <JjV.vhC* ^WjL* _^*Jl T*kij 

mm m m 

» 4-m*A*a%A* 4j 

; oLiV! L^o; jl i>ai ^1 ^1 ^ j 


C.AJlya> 



- o . A - 


» * * 

. (Actinomycetous diseases) *-> ( ’ ) 

. . * 

. (Eumycetous diseases) yl (c^) 

^>i)l 

\^ &\ — i- J Jjjt —“ \2j\j j]aa}\ ^\.* 3 * A^pl^JtJi 

aULj j b jd£s\\ iijll> i aJJU-I Ob^kaJlj b jC>Jl 

;Jj Ui J i^-yai IfoljKimlj lf«l>0-l A»iJ v=o 

J iJiJi^l Ob jJaill ii^jUJ lT ; J Obbj^A'I { yt*i 

J* •jUillj <> Ja^\ iobj_j a* jJaall LU jpt O^ij jjjSsx! 

^4^ : g!l 0 ^ja^l ^| A#b^^/b_y 4 A> ^ l^J ^■■*i4^_y ^ ^ 

j jd!! ^4 Ji* t A— JbU -)*>- j!l (Mycobacterium) ^ 

0La-*j ila^-i a*pU£)I OL^WJI ^ jUa>- ilU^i i (Leprosy) ^)4^-lj 

c & t- 

(Actinomyces) (( jA—y» )) l«*j . a>-'jj aJ 1.J[ ’.^l y' 

iai't j^b >— e_* w t£4Jl 

• \ 

c-.x.-o^ (Nocardia) « bi jlSji » ,j~**rj (Antinomycosis) 

. (Nocatdiosis) i£ 

0*^ oi<b^ jV; AP jy AbLaSH ^ J>\ jA^k\ A*x«.«il iJUU-l Objiaill* 

A<4) jUl Ob ^iaiii A4‘lia O,^ l-U- l^* i ( \ Y J j4s^ ) Li-byssJl l^itl jl» 

A-l^b Obl^l c)l-J a ^!l >vJj ; (Basidiomycctes) 

t oU!b Sy,^*l Ob ^'ai V i (Dimorphic) illl aJUj l^L 

a >-ji wUp — aJUNI j^'-' Lj-L ObjJai!! «4<s 

a-U «J^ diii J l$Ai* ; a/>i* AOy b^ AL*> Jp - ^ e rV 

aJI«JS/I iL»>-'yi o4a> (0!^p li) j . aJU-I a4 ->- j 5 
A-ji lxu«o A 3 jl y>~ A>- y O 4 Ip — Ajj)>*I aJL\p Oob> ^|p 

« • <• 

4 A«iiSsA)l ^jA iiJii J t 



_ 0 . \ — 


ObUill } jljll (Jiliii c! a ^~ ^ 

l^ *Ufl!l } U jl i. ^tfl Si.X!l J-JI iUV Ji>!l 4*c Lf < i jjU 

iJjJI vJij^ia!! ^1 3 jlaill 1 *Ia 

. i, A>$\ UIJUJI v^jUU j« ULjN' .Wa a^ 3 \a~J\) 


0 *) fj jj*r 

Vijy v— ► « *??»■ *;*i-;vi ,^j ju«i 

• \S j Im)I fai»JI ^j«JI ubu « Ifif! * ^*** j 


^>11 vj-it 

(*-] 

- 

CoJ 

j; Sub Class J 

f j+ xr-* & 

£ Mucor J 

fRbizopus]^* 

\ 

*$>? b>i U->^- 
J^MucoloycoaiiJ 

iiJUt ol jU* 

| Pbycomycetes J 

wH ^*r* jj u^f? ■*- ^ 
f Asprr^iL'us 

Futnigalua j 

tA * Jaj 
| Aspergillosis j 

a 

iJj ol>i 
: Aacomycates j 

Ujur 

f Candida albicans j 

^Ji Jj^iJ jli) ji» y 

| Candidaroycosis • J 

ijt* «sA 

f B!aatomyce(ea j 

iCii jjJJT" 

t Sporotnabum n 
[ Schenckii J 

i^.JJJJT' J*S 

^Sporotrichosis] 

4wai\i ob jlai 
£ Deutcromycalas J 

.j 










Cd> ^Uil! (.ij aJUJ^I j jfl\ iuwil AJtJU-l CArJiji\ «LJlp j 
Cil j. ..Jat t Cm (Deuteromycetc-.s) C*bA«yj juJ Jl j! <u<a»h Jl 
k TmmXp* ^.laTkoi *i/j *l-vdC-Vl lA_)yv A*JLa>- 

(J^ £j til c ji T;y*a»- ylSCdl 

^J.» J tt 4 Aj> j« M ( Ol_)vf ^4 A^klJ l* j Aj^UaH Ul_)P^ CIa^ 

y*£- ^ 4,t ^JVI t.-l jJ.? j ; dljtf .y o yk' U_y 
C*U>-j y» A^Kiij U jljt* jjp kU^i U” C ^y UjkP j C*l j^wlt 

(Microconidia) 3 jJup C*Lu; C»lA*-jJl CJlf bl l* j i A*.Jk* V 


Sybil Ij-kXJ 015" bi l«j i (Macroconidia) 3 yf C»UJ £ j\ 
t (Avthrospores) a*Ua«1! ^>1^ — 4*' jp^Ij y* j ' )» 

i A ; ^i^-1 Ail; £\a (_^l — A?xk-' J^l Xs- — (_$ jkiii d C-'iu C»~>- 

c aJI ‘/3*)1 I iljll; aJp QvkiiJj CLfi* 1 l^ii aJ>- ia^j 

d-l> y\> Jh j jJj ^ k AJbaA* 4a y j>“ ^y^cS b^b“ ^y bjjjl^- 

. aJI.-JVI <j* cil -b**d aJ.^-aII 
1^4 rjj * Jaiil J>\ y5fl 


j)\ \jZ£' Lk^ ^<ilj jidd A ikd. 1 ^SsC 

• w r -*J? 

. (Superficial mycoses) o*iu* Ai>» 

<j-M“ ' 

£- t 

.(Deep o’ Sy, tonic mycoses) a> jl a a*/ - a; jki ySI y ' ~ Y 

; yCii j! ylkVi JjbLi AyJa.Jl AjjkiJl yVi k_-Xv*Jj 
yVl U' ; a«UJI A>wdl jJp y l^i ^ t *^lj CUCdl c-o-Jj 

U^ c vC>>- ; jl^JT SjjJoJ-I ^y> LUp U#ci A; jl ^-1 AA^jI Ai^JaeJl 

» ' * 

A^C 0 j£j Ui j jl 7-A»l b Aj^J-1 aJp-LOI *-U^apVi (dl 

. oL?-Vl fjfl&i (J 




AjUaa 

Oilp Ajjl^i-I Aj^Jaill ^ 

i^ r i Vj 


UijfcJl a>^! 

** . 

A-?«.ia.J! Aj^JssiJi yVl 

\.-j) 4 (J(jsZ)V) 

4^ 

AoU! ^ly'Vl >, 

^ f t>*J 

4 g'^i Jl ^^1 

^w«li 



• a^> '>- ap c.^ t; L^-t 

V • > 

ijalva? j 4 OL jjai 

oL 


4 (D-rmatophytoscs) aj^U-I Aj^kijl ^1 

<3* 

0-U*o..vw j i 

(Djr 

maiophytcs) aj 4 — U-l Oh 

jiii!! ^1 l^Jp J.IJaJ 





, • L* [$* 

* • l w 1 


: 4* tkJl 4iJaJ&\ I yft\ 


t : aJLa>- o4/> c.»Jj 

,_J (J Jk J 4 A ■ A i L' *l> .aXAi Ajlv**Vi ^jf- A JU wl I A*'lj^i]l 1 ^ 

C-! jP tij < Ajlsdiil *ot ^JU j Aj jiai-1 I> ^-! j^j»- i^Uail 4U-I 

• •* 

(Sabouraud’s medium)^ IU — aJmp C^L« ( J^C^cIj 

i ^ iA^'o'A^Vf Nil - d 1 *)} m 1 ^ 1^-lf 

it c , c 

flju!1 ^Jp £uijj 4 A^tol j lj( 4>mXj . Aj^iajjJl -t> j^-l ^jA AOi A* P J 

4 (Conidia) OLUj^JL -3 ^*7 a***^ ^ <L ^ £ ^JaI j >• 

(Microconidia) (( « j*«a!\ OUJ ^x'l » j\ Je> j* ^Jl jL\ o-L» a-JIpj 

A t Jai Ja y>- ^P oil p J>« ^7 ; Av^J^jlj |*j**^-i A.L t .^ j .1' 

<*Jdi aiU^VIjj 4 eiJrf. (sJ>l 4 Xp jl 0 yJt J&- 

4 jSCsJ! aJ _j! a! J aX.<«.« ji-H oiJxi* j i ft 0 OiJj j£)! )) 

j£i j ^.-o- — aJL yi!l ^yi! Aa^Jkl Cpb^laAjl (Jg‘.-.|<a.7j 
C-^ — ijjiaill JijptA) a^ J j^-i!l ; ijKiJl £>I^wJ.1j (Iil4J j£jl 

: Aj^> u-^ 1 ^ 


r 


’s* 


J 


^Jl jp- O^jiaiJl oJU ^1^*1 ij^^i 


. (Microspomm) | ^ j#a j jCa ■— \ 

. (Trichophyton) <J I j? — Y 
(Epidermophjton) CjiJy jU*;} — T 



- olT - 

— *4a ^»u \a — OLwJJ ( W J j4> ) ti/tiJ 

• «■ 

Aj jlaili yfyl ybu (jv : { tf t <LJbyJl yfyl (j 1 ^. ij^ ^ 

. <LpUi Cj\jJai > ObjJstf y IfclJp If- AJ.-J.I <_£ jf>i\ A^WJI 

yili & y» « ^ JJ.’OJ J>\* » {J *&r j* AAfcyil £i yVl l - .WaJ Vj 
j 9 jaJ>JI s4pU <J^>” a> 1> o^i*,aJI aAiS*" Ojf£>~ ^<N*^ 4l^l_J 

ySjl c-x^aii <i j w fj^>- ^1 yl L*l , S <4^-1 £«Ja»* <J4£ 

<uls «a A< ^jl y *-^wail yiJl -Vl y7j i ylkNlj jJLLlj 

^1 jil L..>«|ia7 Vj . AjUail I yiJl jt Aj Jl jl< <J* _*a^s j ^£U7 

. ylfVlj JU-! Jaii e-wrf IjXl ) y«ijl « J yJ y j4j») » ^-i* 

A^gmJa^ x Ol jv J Aj>Ja*JI Aj^kiJl i y >\ yVi a*JIp yl 
aJ'-U!I ^>1 A^jktil OUJLl j yJj c aJ^M jt oLLl J* 

^Li L-5 ujLU j%P U^Jji Ol jvJJ <U^- jli-1 »A> Jj Lf 

OUl»> a- U y*' y' yi*j * (Keratin) « i>7' )) 

ti) AjUpVI J«£ j t -lU-l j Ot j£jvj OlJaw) l^p ^*0 ; jS* ,11 o-t>C4 
<j j£zJ ^ yj i SiU-l «b£ aIv^I jaj aaL>- Ja*-j 

. aJJLll ^Ua iU»Vl c->-Uai 4*j t Vt^ 4 ^r*“’ l/* *- ,, ^ > ‘ 

, 1,-li 5 y»-5JI Sil* ^J>-b aIvsI y Ob ^Jailt ^jl < yaM 

<y^JI j' — cr*^ 1 ^ Jr-^k 

C AyJa-J! Ai^twli ^1 y*Ml dJib' 4>-V JlT — (Tinea capitis) 

y^'j ^ 5jy AiU*! 4 ^ ^1 y)l ^ y 04^- : ^lyJl 

f 4 jy 4 J (Trichophyton) 1 yjl » li y 'bo^ 

Objiai'l 4 — ajU» (J| ^1 Objaill ja ^Aj t (Microsporum) 

. (Eumyoetvs) Ayyi'IOb^UiJI jJriljb y» (Deutcromycctes) ivziUl 
jl ^>-1) iy»yi4 Aji<S> y* Ol jo J j>* ^)l J <y 



- oir - 


j Si-/' oU»iL» d)L>-Vl jj^aj ci IT" ; y-til i 
. « J-aJI £l jill i) ^-»Lj iJJi^ ^jil »-> yJ iil)i3 j t J~*J' 

4 Jl y-fy c-i*t J S) ylaJI SL » jA *bjt ^1 jill 
l*i ; £*1 jjt-l sla^l y jil J^iJ ‘ 

Ji* 4,-jkjJ £j\j I ^j-l l»ij 4 <Ji <-->\+AA { J09**‘ 

Jsli^Vl <Jlilli ^ diiSS' l5” 4 i}jJ~\j ij-itlllj JaioJl 

SJ-U* il j 4 jLo*b/l 


£ >r Jj*** J 

Sjft yW j*\ ] Sl*.*cL * .S^LJI ijtiH l/**' 

Si jkifl l^'L— * £-1 j‘\j Si L#Vt 


(j ^LiN v---13 


r J 

»j jV ^ j-^f; ' o'^j y \ 

f jilF 

l*jiH »L ji 

[ Tinea pedia J 


u-l" ii> 

*Vj» 

[" Tinea capitia J 

(■ u * ^ 

j Jn*9 jCl j4^ J 

j~*u jLs.ii 

j_*J 1 «l>y 
^Tjdor corporisj 

0* 

r Ji)lj Jjl^ul >lt1 

yU^'Jl ,Lji 
[Tinea ungiutnj 

{■jjr'jj^:^ a 4 £jj’^ 

J»jl' 

tjijjl *Lji 
[ Tinea barbae J 

4kCLui^ i >11 

OJfr] 

i jW AjJa— SiL^j 

0 s " 1 £*J' J ijW 

WJul 

£ £ryihrasmaj 

^IW^rX- 

oil ^JaJI yj» »J*X- J 

' * a aJLilI- ! 

s^jUi ji'Si iU 

isj** 1' ji'Jl J*s 

[OtomycoaiaJ 

■>' 

k. r, 















- oU - 


y iUuil liiJj 1*1 t 31 j->- y aIa v J. 1 a^U^VI 

. } Jj J ,J»t 

: ijl^-l j\ 4A^JI 4i>ili yi y$fl 

jj t ajjJUU j>kUii aU-i o ^ y^t ®*v AiU>Vi 
y ji&\ Jl a-.«a*>j y j i l^li oL-s^/l tj>-b 

C<LuJ,l y&j ( £*J! j>- Vi ya*Jlj jlast- ykidl i yl yVl 

Ol^kill jt (BlastomycetcsJ 2 _>«J-I vl»b jki y I yVl e-U a/ J aaJl 

S *£ j i [Eumycet-es] aJL<U-I OLjka]! jl [Actinomycctcs] A-pUiJt 

lfJ| 2jUVi (j;** l£” t IJ&J AutJo yl yVi «U1 A -«m 1I 2 ^*^*1 OLjai 
• • 

(Sporotrichosis) y>jll y»l yVl a*U aJJUI y j 

‘ [Pulmonary aspergillosis] — J Jl <J j — ki ll y^ilj 

. jUa^-l Ly JT y ^.l>ciu- j 

u* iW' ’•** : i/iSJJJrto 

aa?H» (il 5 jki yj t (Sporotrichum) (( it 2 J ki y 

<ii iU^Vl *UC j . aJJiJ-I OUJmII c-AjI J* C/i y Ob JaiJ; 

. Oi yJ3 i.tfJLl cJ. ji AjJJUL-I A*uJVl dills' Ju>J!J lT i AjjIuJJI UJbJi 

2jU»V! y jyljil Ioa <--*«* : <j£jU* J kr>*»Vl Jaill 
iiflk yiu 3 jki y j i (Aspergillus) (( <j-4k»" » 2 jks y 

. 2JLa 4-I OL Jaill (Jtfl jk Jvj y (Ascomycctcs) aJJ( Ob J ki]l 

6j£j ; t$yji J^JI yy ylyl £• <yly^ 

OVU-I y*A» <J_J . J a)cA (3Ua-jJ Jbw t ;y%y34 ^ll 

(Jj ( Oimi J.I Lij- A^sJLl t x.i iuUll jilj v 

* » 

( #oo jt4 c^Vk" 

( 50 ^ Jij ( *■ Dl Jll slJb Vi ( 

. *M Ji y2^i 



JyJ-l obUll 

• i\jA jt «. AjvOjT {J* (Antibiotics) \y ^~ I ObUill 

b jc£\ fj* ) j£ lOULV l») 4jUa)l <U^-I Oliil^jl fj&v -j£j 

ObUill »jj* oliJlisJI JoJj , l$Jbi) l»)j ( oL-jjjj 

lf*>-l jJ OliJl^JI U jsp ^Jp t)i-L* <J V 
5 y>liaJt a«U> <Jjt ^c*vL J U«u j t *Li*ll I^SjISJ _ ji ul^l I 

ilbJ-l i j*£-\ c £*bi>- li) £»b’l j^-l 0 1 \AVV pIp *aaL£ i) 

— (Bacillus anthracis) ^j-^l jbt jj-JL^b i**b ^ ^ J j— — 
tj y*~AA u->j j^vil CJjj y li) W t j^a . j jl jll |I «4>-j 
. jji^l <3l^J-l Jp j^laJ V hy&c- b jc£j 

m 

ij iu*UJI *jjc£J\ ipjj 11 jt (Tyndal) Jl-UJ Ja^N ^AA^ ^Ip (jj 
vlJt (Penidllium glaucum) ^UL-JLJI 3 jiaii C*j j)5 li) Lj-it 

£li (j h** iw-J j JliuJ 01 4i jli I 4Pj jll (j i^bj! b jC^Jl 

( jmiUsII 5 yblki cLj jll dJJi <J |)* j*p <Jl-UJ 015" llj 4 

j r » UL) Sjlaall «ic b jCxJI sli j* jM*t <Ai* <LjM OUil^II 

g ot U b jO^Jl ^ iiU* ut IA j*p Oj juS”" Aabij . (Om^wbS^VI 

4j U lOP Ijij 4 &u£l * yJ * I jit 4iU»^l ji Ol jJ“l 

(Lactobacillus) ( j-JL^'b j^bill S jC^j J'&C^b <*** jdl ^ (Metchnikoff) 

m 

(£>}*£ SjPliall A*\A C~i Jii t b jUal^jjll l jP jA it-Ul tj.ia 
£eaJU j. b s.X.11 tSjJbtf’Vl ^bJJ £«-jt OlJihLSlI 

OaI^-j 4 i>JUoJl <J>A^ ot ^Ip (Alexander Fleming) 
^^p ti “Ul ji fj* b» Cj j^tti AjiUJl <uLU)l v-i j^l 



- on _ 


A~*l*l! lLj j>»Ji A^j * ja jil j>- iliC 4 — J 1 1 Col Sj » ^UaII 

AjLi-lll CaUHC.H ^ j-i^JI i)Lfc jt i Aj jobl C>bUiil A*^-U 

ojwUlt U — jj-i-Vlj uJUJaJlj Ajtf-Udl j /LaJJ-I OIj^La'I j l joOb" — 

•» 

. bjJ-\ CjbUsdl Jp 

J] — U Ajj^uli Olol^ll I ~>- — Aj jj~\ ObLail j£>C J 

: aj*S/i jjdl 

jo^LlI Jl* c UjC^JI l^>uU> Aj y>- ObUi* — ^ 

mm m 

(Bacitracin) 


.' (Penicillin) ' (jcL*<cJt Jl« ; AJtJ*>- Aj jJai aj _£>■ ObUa* — Y 

.(Streptomycin) (jwU yj JbJlJt* AjpUw aj ajj^ C^bUi* — t“ 
(Terramycin) O'— jl»l j — Jlj (Chloromycetin) i>wLij jjl£ — !lj 

m m ' „ m 

. (Aureomycin) 

m 

, ; (Chlorellin) Jt*. i A—L>Jb* aj jf~ Cj bUi* — fc 

m 

(Usnic acid) dly^\ J — iXil aj j~>- ( - J b! — « a< — o 

. (Evosin) 

•* 

aXaj£- jC jlj JjV I^pI y\ vJj^bp-l Jp bjJ-\ Oblyallj 
(£&>) ^jU ^j?r j cl**? lo^i . V!>U^I c-JaJI J <1)1 J*i A*»b“ 
a5Jj!I OU*!^!l y l^U aoUp Zpj j« J cA-j _^wJJ 
aJI j~~ ^Lp-t Jp *z>j4 f i lob.i’* aJp ^ j*A\j A^iJj aJ jp Jj^U 

A# jAAJ l aJ-1 A-C* (JJ^A jl^-V — ^ l) 1 joi!l — 

job ji jA iT" a^>I ^Lp-Vl jJ>*b oL/j^ll Jp jut' b OlS"" bj U 
qoJI job jCp-I aJ-1 aijc" ^wIp C-So bli , 4oU*Jl £jljll J 
oljT Jp # job lT c a?j* Jp — r jj^-l j'yl jj-* Aj-li Uj - 

OlLw*! jJU*» Jp j c jUVl U j^j ^51 



- olV - 


U ji * j * .LiJl OUiuJj < j ^ ^ t OLLjtS' <u> 

« 

. jU<a^L ii j y»ll A^J-I c^bLiil jiw ^jP £ OLLj«!I 


JvUxJl 

m 

015" 1«*-Up t W*(\ ^Ip I 

jjtbJl £jil 4 ~pj jll )l gUl> 

(Staphylococcus aureus) * i-ib* J ^-UTjJLp *j 

I _^i$vJl y: C-i* jU 4 ^j£^JI APj^ll <L>o 5 jki t)^ 4s* ji 

• • 

4j^jj 4 I^Jp <J> yw j <L>>4jt 5 jiwJI ^tlUi Jjp ^ iJaj t 

Ja ^Uoil ^w»l 4 ( Y *\ J& 1 J*^ ) ftiji ^LL*.Xij \j\ 

. *1*4 4 V'b 5 jkiJl ^1 


4 \^t * ^1 p Vi 4*ii i)U* (_j 4i JfitoJI 4Pj jil ^ |l^J 

4 (Chain) i>*J (Florey) (£jji (jdUJI j* jr aIvsuj ci..?* 

*4 lT 4 ^ij'T tijj b »\J^jj 

m m 

5 jA J ij^~ 3 4 OLjUII JUjC*»L 

» • • 

<3 Jo C-u^- 4 Sj^l^ ji- j jJD! *1 3*1* iLA ^Jp 01^ 

-b-j Jii j . 5 jJ^» d *Ui*; 5*1* & a jjp » j»k£ j£a\ iiil* -Uj 
• ^Li»«4 J l ijA £l y\ 4aj ji £jA JaJU- 4Ai 4*^ l jj jA o*lil *4* c4 

. (Penicillin F) ^ 

. (Penicillin G) r — Y 

. (Penicillin X) u^*-* - T 
. (Penicillin K) ±J uU.~& - i 

j* (^JL-cJI i*j j^fl ^inU**Vl lJT j*)Ij 

oiliC UJl^- iL,U (^) JaJ 4 (g) T 0u.r f l u «*i ^ iSj ***' I 



- 8lA - 


AjL«.»£j! jJt P«»- ^A . (jJj.v.iiJl £-j jj\ ej'&P-b 

<1)1 4 A-«^UI1 Cj\jj J*S\ tJib^ ^Jp l(-t jvtlij 

(J U' 4 ((T) u^r*i^ 0-* j ( 

5^ <— ->• ja (iJ») j ( ) OiL««uJl ja c^jLJL* (jj» J\ ^y&- 

. <~ »tf jOlj (^) j (il) jJL-aij L.pL ^ c ^utxJt 

oiw^y ij j£ i_^Lai| ^vLw««^aJi 

• ^ « 

I jJL«cJ b ytxJ b j*s£jl AJ Vi Olp j l Iptf! jA 1 ^Jp j 

• • • 

b jO*jJl { y>\ jA y £u*J.I ^1 jj^/l J (Bacilli) b j&* — \ 

L^AiaJIj (Tetanus) ^^ilicdlj (Anthrax) &~1-1 Zy^r^J (Diphtheria) 
£j ^Jl Sap jp Aj jU)l hjyCill y> jA c-uljj . (Gas gangrene) Aj jUJt 
j& j^o4 \^i Ks- £y >. j <l)l£j c (Clostridium) ^ai^j)5^!l j* 

Sal £-j ^JL-b O^Udil i ) jv Uoip . »~jj <L) b| S djlipUll ^ 
c ^ca; ^i£jl ^1 jjl *1 _jAI aJL.^ il A>cJiJ _^-l wIj^Ixx* c <b j)<? 

0>*tj ^ i c-»Uall <Jt)U“ Objj^ll oJa aaii* 

OpLa^j c O alaJj y y* <_>Uall 0.*^* <j bf aJIOaII l^l>.L>-l frU-x<^l (J 
j jAj Ji oloJj jjl ^Ua^i Jp \ajj*£ Vj < jlp dJIai 1— *<> 

<uj jUll CJlTj c ii^L— il ^ aj £ojl j.mJn'I <j o lj>J ilJU t a j—?* 

m 

( ji\ yfy ^1 yS t Jl* : (Diplococci) aJU b jC& — Y 

D!>LJI j (Meningitis) jU*Jl j (Pneumonia) i£ j> Jl «--»lpVl 

y» Sa*>- jJi jUfc-.il oipVl CA}^^ja 0 *Sj t (Gonorrhea) 

i J^iw-aaJb jhs ^1 (Gram-negative) ^ Ai^^aJ aJL.H b jO^JI Jsj 
. (Gram-positive) ^1 y*- AJuyaJ a ^- y ^ UIOp U Ut 

U Ifpi ,jAJ • (Staphylococci) 4ji jfi& b jC^ — » — T 
iaU-l OU^iilj pU-l^lj J.«l40ilj (Diarrhea) Jlf-^l 

. (Osteomyelitis) ^lUiJl 



_ on _ 


<— J'*' I (Streptocoocci) Oi«w — £ 

0 

u^~h jjM vP'j j*j*J <r^ 

. i aXII ) JLoJL-l •Up-'Vi j, ^11 o^ll J o>JU J jS 

• • 

• ( ,*•>• j < j >^>n < * ■jsji 

^ y iju-il l ijc£s — Jl Ji* ; (Spirochetes) — 0 

m m 

. (Relapsing fever) 4*>>l Jl ,^-lj (Syphilis) <£ >*-jH 
I^Up^I C-ii>- jij ^>- ; jLJj(J ^L* j\fi j\Af«4Jlj 

OLj £\X\ yC iJsLtjl (_) <J j^cil iSj* 4 Jr^yi 4 j_^S 4— » 

4 j^ 4 ti r 1 ^ > ' J 1 ^- Jl <-**>■ ^1 &"'** jfe ji 

40lp _* — J* l)Ia 4S*" jl — 4—4^ Ta,J^ y^ J 

4!La jJp jl 4-» j«Jl£)l jt jl 4-«j.,*lj^JI 4>-jl»l 

< J y>*& !j *lil (J . jl>j4JJ ^Jjli yA > j t (Procaine penicillin) 

(Jp 04*11 ( j/»L.>-Vl J*m l r i t ^utj jLij ^Jp j^Nl js! j 

Sjlva*5l j^f ^j») 1 (J<y^ 4 J jtJ £-llc«d V £JJJii j c 4 J yX* (Jllajj 

. 4 J yJlA JlUj^j 41 jl") ^Jp J*^ 4jj*11 

^Jp' JaJyi-l 4 mjVI £lyi Jj* £jj ^J£" 4-5” <_! fLiyjj 

(jijiiji j jA^i ^jp ^ yai*i j jiji yr y&* 4 ( ->* j y* 

<£ jajiJl Jji)l 4J 0/, u jn j y» ji t j >m lu ou j 

(J 4 4 Ui j* (*-4) 4 If* cJ 

• «• 

fijpty j D^^>c! J^uJ CJir jl 4^.U1 ^jljil J Jai^l 
ill4U>* 4l ^ u Jl 1 54^- yi Sjlailt OI lS*j ( olsll 4 J.UII »— j ^- 1 
54j>*yi 0 >ji if 1 4i*, jir t ^4Jti i^jp ji (**ijy ^LLwn-Ji 
^ c5 t^V^l «< iiliA jl £l)S 4 m (j\.J p" t jvL**cJl r'l^’l S jilSJl 

£j}. jl viJl»j c jnJL-JJI ^b‘l jJp Sj4ill U ijAa\\. f yJ6 

(Penicillium chrysogenuru) y* — ^ U L^JI 



ipjjll <aj J» i jij jJi 4>-laJ Je- tdJJuS - ' aJ j-l» C A? 

m 

a jat$l\ <aj Jeh I C-JL*j<i c SjjaxII ap j jil .A S4>-U>- *l^Jai 

m 

— ^5jUdl jT ( £) \e" i '^ — u^i*^ SiL j <Jp 

• • J'f 5*tl j 

^LUxjio ># £ / jp v c^Wc 31 c b 'i r 

Olaii* Sj-LaII U ./**^l 5 jiai ^ £j yi iiLft jt ^ 

(Dihydro penicillin F) »-> CaV^wJI 

• • 

• Jab *>vij (Gigantic acid) { jb-±>- ^w<l» t*ijt t- * — 

JA J — >-T jl^kj c (Aspergillus giganteus) ^-^U-sf 

• 

< jJUL?" j*S)l\i Jai A>wuJ (Flavicin) ^wi^UJI ( L -*) JaL^i 

. (Aspergillus flavus) 

U)4>» <JtLvS*t 4 ^JL-xlJi y\ {j* l* u-JU 1 j 

(Phcnoxymethyl j Ug w ^J l JA* jl — (Penicillin V) 

^Ip i — ■-* a^j^»NI * 4 »cll ObVjll ij J«ca jAj 4 penicillin) 
a^jtr ^Uig ij* aJ 5 /LJI • l\®® 

V ij c £y«2)l t3i^ cr^ 1 "I £^*J £11*11 j t aJ 4 *II 

fj* <^jL*-xJ! £■! jfi ^jA i J& £yl«AJ Ajt t$~ 4 AjJxll S jLa*JI Awa*u 

. Ail .ok w*>- 

* ^ « 

•» 

m 

(Jll i*pLvall apj jll (Strerptomycin) J-a* 

x^-Ij T -~Jp lJ jAj Jl 4 AjpUill S^kall C/)bU ^jAaj L^Jp 
* « 

«0a Ja* j 4 (Streptomyces griseus) « ( 

. \^ii ^Ip « Jj\*aj j a*pL£JI 0 JaJ&\ 



IjcSsJ j* s&tt y cy~y j p* jwJI $ Js^jj 

mm m 

\ljc £. Jl ^ yy m y& < ^JL-oiJ j -LaJULH OLS^ y yt-J V 

kj^JI <J* 4 <s^~ flj^l 

. (JlJUll ^vll j UylJl L jlku- jail j ( JJI ) jjol! 'jlYjti aoUI 
U.Up i!)l jJ-lj O.LJ^U j& — SjliJI jl£* ISj. — y\wl« yj jbJIj 

^1 y <U>jI» w*l y^J 5 ,J*XwJ bj l»T t iUi OIp yi 

tf t ^yliJI ^y^**^*! <—»■***)' ^L^JVI ^Js^b ijS y -itijlj <if I J 

(y^tW^n^) * ** ^yy.y*^ *r 

j'SH.bjjj&II 

t — <J»yuj — (Chloromycetin) (jC£~jb jj _ y&3l ycj 
^wjU^ ji Jl j ijf- — (Chloramphenicol) J jjii^Jl 

• m 

j£> ^Jp y JJ ( ll*l) J j^LlI ^ olp ^Jp j!l o jwt? <_£JjT 

tl>L~*£»lj!lj <L&ll bjC^Jlj ^1 y- iJUl bju^Jl 

• • • 

u* Vj i/ ° L»J^)I j — Jlj . OL*jjiiJlj (Rickettsiales) 

lAl$w^ jp% m 3j 4yjU-l LjcO ^ !.<>*>- y.,pt i jiP t jC^JI 

• mm 

i jj* ^ jb.J i| ( Jikdl ^ijb>-i 1(3*1 j t ijjyU-lj ■Lj^i j 'ij'"*' 1 
Olru' V i_J^) O JitS ,_^l Jj-J <Jlj-»- Jflp lt-lf 

J* j' 01 > 0;> j* ouyi Jl Jii tfjli sji ? II 

^yp - ^p 4* jJaj jj^b“ ^\f*i c/'’'y i ib^_^j3*)l jUc j . o!*m)VI 

jJ yfi ju y J 4^11 AjpUJI 5 jkiil J jtj . -L? yj:'l 

^y L.^ ^ >- ijifl iup ^y U jp t >^iV (Burkholder) 
cr^^J 2 : s* f*\ cpl V*!^' * ^yl ^ <y j . >i 

. (Streptomyes venezuelae) 

OlyJ" jlj^»* t>bUL* U>-j; c (jo-oL* j j^l^Jl 

t 4^^ Jl l ^iaJl ^y ^ ytt 
j-u-iUji ji*- 4 jpUJ1 i jiaill <u*c*J ^*ill (Aureomycin) 



(Tei ramycin) Ju-jUI jdl y> j>- Vl j < (Streptomyces aureofaclens) 
< (Streptomyces rimosus)^^ 1 j **cb <^j!l 

Cllw* t-«*lp J klf ^P £»*I^Jl (_£J.4 C- <j r*~ L*_J 

jl J>i ; .Jup v_jrpi CP jUl^ L^t VI c olj/il^ 
i^wl * jj t (Tetracycline) tlrJK*r/»l jcJI OUii* J>-\ Akj yS" 

m m 

j—* jwUl^dlj (Chlorototracycline) j* 

mm • 

c$*AH — jell (J jJ - 1 ilvall l«t t (Oxytetracycline) _/J 

• • 

jr* t-JL^ (Achromycin) jwltjjT^I y*b bjl£ ^ > * 

. c« j £>; 

& jA ObLtfrf 


IfJp cflJUH £jljll (_/• ObUall jdS* (J^ 4 * 

^fl <i j£lt j ^1^*- <U*v»l ijf* jll 4^1 i<_j*a*)l b _ju^Jl £l Jti «J^V 

i (Bacillus subtilis) « i> ^XLU j~L*b » jl j—b J* cU>UJl 
^ (Meleney) 4 a£ST I ^jJI (Bacitracin) < j\.-»ljw-'Ul j* 

( ^ j « L j<<b ^ A jwN.ll ^C*l Ja J>lyill Id* ^w*l "t 

jZJj . ^ JA if £ Jl eJ JP tf4Jl j^/l < (Tracy) ^lyj 
A*ij 4 *lll <3 y*««* C*a ^p jw^lJl j*ji£ 

m m 

b jC^jll ^P <Om 1I ^^1 j<*^fl AiLUl tj*b aI^Ui**! Ol^»i <jU-M<A*-Jl 

* m 

UfiV\ fj? I Ao*J.I bjC^vJl ^Jp jJ j,/ l$~ < ^1 aa^a! C^jil 

. <j£ ^Ajllj <J^b»Jlj 


j* «-Jl>- j£\ ^Jp ObU<L* ja <l*Ua» Ulj 

< jAa^ Jv*i (Usnea barbate) a Ub^/ LxJf 8 ci^ j) i <jA$\ 
< -^ > " ^i is?“ ‘t* J j^* *-jUi| ^Jp J — **i t^ull (Usnic acid) 

Jua ji$\ SiU & jA iLit ja C*Uai j c ( »-■*••* j V ) i?»-b *Lib 

V^. C ^i>- bl jp- JJl » y ^ <jpl : (Evosin) 

(tv** V) 



ou^jid 


Cfi yh y** (Archegoniatac) Vt y*sj 

m 

t-J>- : Jy-rf Jot*s?o* c (Archego nium) % y*-* .$b 


(mp) 



(^jL-p p 'j ? rj (Venter) jkJb cjyu 

^kJI 1*1 . (N.ck) 

j* i^u ( m jsli ) 

jl c5 1 c 

cS j ( Ovum or oosphere ) 
(Ventral canal 4-*i.WJl <byiJl 4 — JJ-1 
iJavf JIaJI J>-lwb £ cell) 

c (Neck canal cells) aJ&JI iyJjJI b}U-l 
b^ <y j'J — =r ^y^j^b 

jl4 ■ i .^-b j*. ) 4 .-t.il if- 

. (Archcgonial wall) 
T^jT jVl y*£j 


J <Jj!» wU\Li 

j^y «^ui 

( IjjtijjiN ) ijljjauAi Ji\ 
. OjW j Jjl*£ll»j (\) * (jj.7 

'^sKt+j^J J> L £. kl °i (v) 
( V ) ^r 1 ' '»!*■'■*: tf/j 

(^.J)ij;UJU. > ;il»Utll« ) 

«(^.(3)4-i:»lUjy;il ti’jkl'j 

*4>> rfjM Vf ( c ) 

( ijl* J» ) <« 


AwLjC* ( j0^a>Ca ij £ A jvip 

ju^fb ( YY® 

4 e$A:l jtjSvhJl iSj^ <■ (Antheridium) 

tjrJ*- jlo>- Sa^yl JT 

(Antheridial c£X /J V I y — ^ap 

o* ^ J^. ^4* 4i>lU; ^ ...— wall) 
• » 

(Sperm ^/JUl OUU) S-lH j\ b>Cl 
«4 -a *p yjy -,u» yJj c mother cells) 



- oU - 


< (Spcrraatogenous tissue) 4l jl i JL SjlII jJi 1>^I 

• ^ 

. l$pl jj\j l^J*l u<0- ijl>« jt AjCk * 1*1 S.bjoVl tl> j$\Jj 


4^-U* Jj SUilj <J:>- ObjXrf ^~JCj Swlj jjVl ?tvii l*4tPj 

»4>4p jl l^~* 54>-lj JT 4 ^"1 jl (Sp’rmatozoid) 
j jfi" ^ 4 ^ Ls* JS"* jy>%Zjj 4 CjL 1 

i’ y *-£ jVl Ji JvaJ — <-->14*1 j* U Jviij — *Uil *yrj 3 


. (Fertilization) I Ilf- ^UV 


( yt« j£i) 



\ 


t < u.;\ ) ou 

0) 

J t'Wi (*- ^'4 t.LN: 1 \ i#^« 3 bU j |4 
U.W* j;« j/ j *v<C. 

w»,u k»> f; «*" jV 4 *j 

• iv/" .j* ) wU 4 ^| 

- U*i\ JLjdl L>Ul J>UV 

4ti*>- 4.^<t| 4^a^J| Ji yuj 4 


oLJl j ujywji 
Ol) fj* — <>*J^I*L.«/8p!jU ^Slll 

J* Jill j J ial 1 j — Oj|_b j, il j 

OlJI jl (Gametophytic generation) 
1*4 — ^ j ; (Gametophyte) 

t ^ 

k»' <J* C^"- 5 *“ 

i,p\ i d ^ ^i _ c^u^V 1 

Sil* bl^U^I^P ^ctoj ,4^j4i*JI 

4 (J*& ^j* J JP* & 4 **^A 

« 

LfJl v^>4j£ 4<^l?“ 4_>tlj [f*A <L**J5 J 

J&cjj . Uu»»S l<4>* ij jS^uJt OI^-ImJI 
J*b l **> i/4ll uUUl 

— 3 j j_JiP (_3 

^[yOS ^)} I ^JJ 4jJl J— (3>- 
. (Zygote) 4>Jt)ilL 


ftZAjj *U»pT ^* ^ ~ I uUl 0 J 

• • 

(Haploid) <L*A*all ip c pU-t — (^Ui^ j 4 j jS*” j CjIs^L*) r-UL*t ^ 

4»«*^U} ^■■^•* U Jl J ijjT'uIl UUl III ^*44 «—»Uap^Vl ^lc| 4iPj 



— 6 T 0 _ 


j Aj liC Am J . (Diploid) A» <; « yal l 4P ^*,^1 4* Jii> il^b 

■ » 

4— *j*J J — J £<* (JiLii — SU-I A jji (_$ U;U>- 

(Sporophyte)^ ji^loU! jl (Sporo phytic generation) \J y j^r ' jjWIj 
— <Lft~vdJI 4P^*rfM <jI%i j — 4^-Ul j 

• ( ) ^yJ^ 

(^r 4 * ^|p oLi^jwij'yi (j j ^jJaJl 

i ^Af- jl4s£ JaA^ vl«>- < 5^ ^11 j 

(Spore ^il yjJJ SjJIjJI L^U-I jiS" i-tP aJp-IjJI ^ j 

Uijt — jjv SuM_j 4J>- < J£* Slji ; mother cells) 

Si y ^ ^ ( <JuyflJl 4Pj,*^l 4oU-t *±y\ £jjt <-) ^^*5 — j*a*l 

. (Tetrads) OUp\jj <J j'^-— ^ 

l‘U j — a-* Id I (3 j jla!l <JL»^ — C-dd jdSj jj fr JS"" j j 

-t*M t 4. «U Jl k* y c <u^svj]I <p^*^I (^il>-l Tjk.»~ h < 

« 

• S jji (j OLdt 

^pjl ^ijd) «d^il ^***u)L ^vjI^^- 1 4i« Oj^hj ^all L~f 

^ji\ u — » jt ^ j ( Sporogenous tissue or archesporium ) 
CjLJ j^Vl (J ^J>*l4Jl yill ££*>■ 

£l j)Vl (J — 1*uS”* j — JLAmxII (J 4>-t/ {J y j^-\ jjlaJU A-JlUJl 

Jp V'jOS - «*WH J* *f U' - w£l ^ 4 a 5J d^- t V 1 J 1 

AvjAP ^i> Vl^il J&i£j J 4 ^tt*} 

* OLllJ 4a\i£- t^Afl by ^ yb 

j£ t (J <— y* ^ LttJ^* y^ A J J 

. Ijj OUjawij'Vl 

aav? -i^- y t OlJ; jd^lj j^lfl V*^* 4 1**^ J 

jU!l i[f- 9jj*J 0i>^ ad->^ t/ 


1 1— » 



- on - 


Ajw (JoLIj j>-\ jjbj (, pL^IpVI ^Jp*^- ^j*p* wk< j 

£2*^" (J ^liaxiL d)ljjiaJl c)IOA (JoUu j . (_£ yj^?\ jij<w«L 

(Alternation of Jb>*Vl JoU 3 jAUaj AA*aJl oJLfc «-J* c uU 1 
JjjjiaW JaLJl -4 generations) 

OLi^s^Jl oO—p cjtvasu ( Nuclear cycle ) \) j ' Sjjo 


tppp^UpSl t. ^ ^ 1 i ^ j 1 J j 1 Cpp^UJI j^tj O-P ( c-J j' ) 

CjUd*;j aj jS”"i ijA — ^Li^Vl j ^>wlil CjIjJI IjV«p «3 . (_^ jJ ji-l 

^)1 i-^P (_„Av2j y£ l^«.l ^aC 4 Aa *•/?!' AP AoU-1 

• ♦ 

III ji ^* 05 j . ( ( 1 ) ) uj U y y m j 4 (J y j ^- 1 s-’bJl L^i?- y£- 

Xe-y ^- 1 Jjli a^J^I 3 ! y c-»La>-Vl -Up A*iJl j ajjS'UJ! a^UI 

» • 

A>«J^yi ^Uil 4 ( t) T ) li J* jJ_J 4 AjU*)I AJUyaJl 


sail ^)l L^^-l j 4 A/A^ail ap y*jk\ aJIi? oL^U“ y j>* OlJ 

— jjJ aJ>* 31 ^J^v-JUj4 AjAwJI AP AoLj 0 A-* jJ jJbl 

4 a<4 y j*? (J oap a> c<a« ^ “** — (ji y >- 1 ^U-AjI U*Ajl 

a *y y? ^ i A^AwaJl APj^^i aoU-I tiiiOj a * y y? ^yajj 

iO^Aj 4 AaA-^ 11 AP^*op^l (_pU~^ Ip>&p p wi 4 c^LjVI pAJLP 

« 

. <JjLJ <— j! ti <Jl^*Vl JoLj SjAU» A; Jyi\ Sjjail 

yA — a-*- jUi)l OlJLJl (J *L>J£ Ji Jl^-Vl JolJ Sj*U 3 jt ^aj 
Ao.la*.U ^ OLi y^iij)J\ <j US 4 iUalL* yfi- l^-^i — Aj_^iai jjt A^J>*i» 

. aC lo_j 


o A — iJyA^J c^f^* aiaj^’ <>. ^ 

* • ■ 

J C UjU cJ®^ 9 “b — J>" Vl Jy**fi J U^Os-t O^Lo 1 

: aJ Vi ^UVl J} Aa^Ul SiLJl «Ua ^.— >- OlJ j>*Jt»jVl 

. (Bryophyta) ajJI^-I j (Hepatophyta) aJU>1 UjUIJI — \ 

, (Pterophyt£>) ajj^II CjUIuII jt Cj\jj&S\ — Y 



- ©rv - 


. (Gymno sperms) jjAJI Ob jU — f 


uJbJij jjJaJt Oj^» <bjij^-i obLJl 

(_£ y jjisJl ( 3 ^* ^*> ^ i— jIjJI j£c 4 ob^-l l 5 

m 

aj jOwJi obbiJi ui , ujuji ^^jtii jjUi ajl>- J yjihiAj T j\*j> 

jji«]l Sib#* t 1*^1 ijj£>K*J jjjJl '"“■■’bjU'j 

• ■ m 

i AjUJJ T jjiaj! Ic^i 4 A7lj> OlJl Jlc ^ y ^Jb I 

« 

4 (J fr Vj 1 ^ OlJbjJl jjJUl Ob jit j 

• (J^ JaV^JI (J-J-O-J 

Olj j>L*ijVt 5JUJI C-»ljjVl (J a) jU^b* U < J>£ J 

: JW 


.UlsTJUj Lijj :(4 i ao'ob*U) oUU 1 
. b jUjJ : ( ac‘ 15 Ob jl ;*■ ) j 

: ol — : Jl j^\ i r liu ( l ) 

‘ ^ O.f 

• *— ' , b'^ J\ J 4 *il«S 4 (u) 

&>}\ 

. yy*pi\ 


Ob jly - j OUU 


Ob j») 


jjXS\ oljlp 




ijy-l oliUl 

(Hepaticeae or Liverworts) jt aJLAI OllL—JI y .—**X > 

i Ol .ill Jlc (^a!l i ojL^j (Bryophyta) ij 

<JUp- (J ^jA _^T"l (J $ y W 

otf*’ 1 ^ Ot*AA j£ Z4 jj i ^y>»<JLl I OlJl 
LwL^lt OtfLJI OJIS’j c ^ jjliJI ^w«s^ (j^ *111 lAsI yl t _/ a - c j 

OljUJl OjIS*" ^AJ t (j APiltUll Objij^-I J-i (j>» O 
. (Musci or Mosses) <( icliJl 0 

OlJl AAi jA Oli OUU1 ^U^fl (3 .yJlj 

Ul 4 I 4— >l«Jl 0 j£i\*A <4 yt 4l««A< 4 — >LjLAI 

i iaJ^l Ip Jca Tj j^aid L» jJ yU C-Jci Olj jl j^\ 
^ y, y~t 4 ^ y, ^ 4 (Protonema) J 

£~y- ij* Objlj^-I j^p t^i;l OLlLAI «J»Jb£ j OU 

^Jp IpJaO OUJI l^i 0 3) {A-^*JLi! OtLJI <-*£" y 

_^li3! £j y]\ (Jj i (Leafy) Li jj jt (Thalioid) 4 ^ j^l 

0 < j^-4 (J I OlJ^Ui . &\jj\ jj*A>* <JL- y**^ 

m 

<3^ til jvO 4 ^ij4Jt ^p Tjjj J j L$~ iUli <_JU)i (J 

• litjj'j 

/ 

ob jl jj-l (J I^Ip OLjLAI (j j ^ ll ottldl 

l»t t {jjup ij IjJp J»£jj A^daO ^JLJl j j^J 

J Silp Jljj'Vl l^lp <rU <jUi Oj$ci Ob»i J 

4 *-«»l?lJ <aJtL| (J OlijIjJ-lj OlJLAI U«Jj . O jA^p 



<J *lll SjTj 1^*1 tj* d\ jJ~\ j*Lil fjv OLfl* jjl AjUU 

Jji’llJ.I (J L~« o yiS"" ( j£a*Jj 4 t_jls<a>- , yi 'uLf' l^b- ^J>-l j* fj#'** 

. <LJU Ob'U I^oaj j ijl 

(Riccia) LioJ\ ( A^i^l Ob'Ul ^1 ) OUL$)J JvJliT ^ 

^JlTj 4 L*< OlJl dj£» m Lfij i (Marchantia) UolSjlLlj 

. IJ jj OlJl Ifij <• (Funaria) bjl! Ob jl 

( ix&i ) WM oliU! : V/ 

UjJI 


ij JUl 4 (Gametophyte) OlJl Lij^Jl (j UjUI j^ai I Jtr 

fJp\j^-\ ij J ^Jjl ^P _^w»j 4 aJ^jJI i* ^la-4* ^P dilp *A>*^ 

^sJaJLtf4 ^*>-1 J 4 . (Jj jl^iVl C-J- J 

*±a *■ J^-l Jr«Oj 4 j ( YY*l 

i j\Jb 'j* j-Usli ij^iJ • <J!oL« j j$Li l* 4>- Ap^l&b 

4 (Scales) cJa.il j£ 3 (Rhizoids) jj «Lib k—^>ci\ iiLklb jl 


( m js^> 



^.■Jl jJp uA-il ^^3 


« 

aJU-i S4^* ^jjj.Ajt-1 #b<il Ul 4 b^^-l 


4>. *A 

jjj — 4»l «Lit J— pM:> Jl jj-Jj 


4 l$>*b&l ^Jp CjWjpj 

i'jidl *LilcJj ^ci £ ijAJ 


^ j — Zjj . (Tubcrculatc rhizoids) 
C^Jbo (Jo J~^3 33 •* — 4-' *^r i ' 
►i* ( j^i^ao\ ^p ^y*-^ ^ 4 ObJl 


. £-}W u * 


J>>! J** 

( i-r* ) Lt>J\ J 



- on - 


t *1 *kpl <31 C>ldl jl — jm ^SliJI jt ^aj 

t ( YYVJ&i ) til U*-b jv*i aI]» 4 (31 jj' j t$l 

• m 

j^Mlj ( Assimilating ti. sue ) £~-aJ1j Oyu j t£ jb- lAq. „ „> .t 

Ul. . ( Storage tissue ) ^jadl ^J*U $*** 

l^jiU J*oiJ 4 ( Assimilating filaments ) i » ja d j£u» 

Ol-U-OUl a-1p tji Ja^* j 4 AjJI 

t3 J*** " -1^’^7'i/ LijJi ^ u***i ti J * 

JJa> Ui j 4 i jip SyJ^ L^U-1 £ttJ 0 J> t Ajlyfi’l Ja^-axU o*la*J 

. aL^ a i j~j 0 j&J t-Je*’ til 6^ aJl^jLaj i Ub}\>* 


(YYV j&) 



( *-*s f- ) l^J^r L— J j oLJ j_^UI j £UJ 

. ( Monoecious ) >U?-j l 

t-l^Lety I d-b jA^j j 4 Ijt* 'Olj j Ol-U_/jVl (J^ - 4^ (_$*£ 
YYV ) aJL*cH (^vj a^j I ^Al <^l ^.ill -IpI -Up A***ai*t 

(j£j <^jC^b* Sullj aJ>- ^ Ty^ -Up j t ( YYA 

a< 1*1 , i -j-U. I -Up uL-tA li jSCiJl ajj^~ L«^-a S-b-lj ^JS"" 

Jj>cJj t5 aJu* 1I Aj^iJl -b-ij ( YYA (J^-^ )' ^w*j -Ua* 

CjI^-LJJ a^>- -UJ j c a» jJip ^A jjJ a-**) U «oU til £-JJ*Uib 


_ on - 


(j <) ji Jill oUL-Jl ii fczs i tjlu^-l IjJj JJI 

aa1»c 1I — Sliil! J>-b ^-U5 j i' Ji J*^ ^ *-lil o j>-j 
Lp«ily J*a? ^>- — AjjiSJI d^Ul t je- 

Jldl j^kJI iiUj i-Utc — i^ajs^l <^lJ\ jl — Jjc j t c^Lsw^l 

• ( tY^ J&).tf *>' ^ U]i t «ld-l (_j ' 


( m j£i) 



Wjf' iJ’jJ' l*i* 4 iU •„:; 

. ‘ T* 

»^- J M; ti-o * 'I'l.c^jiij 

‘ ^ ‘""O 1 * d* ) *♦*" ^ iJjfc.AjVl 

OlJI Ji c : ( Sporogonium or 

V ij c OU 


( YYA j£t ) 



J (U*^ J* 

r*‘ t>.^ « l.iijl ^ft.i.11 

^•jTj)' wLVlj 

. v L;yi i\j f \ c y U.. 11 . 

Sporophyte ) yj »>l oUl 
(j*.; y jit- 1 OUUI (_/ Jj jJL| 


Jj Ai 1>-1 a!I Ifb y£- ^JlP 4?*#^Ul 

A-pIj j j' ^ol jjj* ^ jl ,j\j jA l^» aJU 1 - JS"” ^*jLJ t <L*ji j^*l iulijJl 

S J> iLfc Ja — {J j J?\ OlJl j . (Spore tetrad) <*y yrr 


- otr - 


(Calyptra) ij j 1*^-1 ^J^b ^ <l>-l-b jl-l>- 

*A>C£J aJJ>* (J A j **** 1 (_ y**" (Sj’bj 4 y* ti 

J^b<!) _jUi aJu £aT > 7 jU-l ^r 4 OlJLJl jXJ j .l^b L^ l'_jJ 

X»\j ^UkJ OLJl jJp !>Uiai» ^ y^-l jjUl ^ j ) Wl 

(J y ji^\ OLJI f-liiJl j <U T i)LA C ^J.li (L?- L» 

OLJl O _^£ [aXs- Sajj ^ol^-l j yQ j < ^1 j>- ( y><\>‘\Ju U 

jrt ^‘ i *3 ju«o L $ y Cp^LJI j!«A^ j ^j y >o ^ ^yK JLl 1 

. V“jU-‘l Ol/^J T^U 

b _^l)l g*A iijp (Exine) ^yrjb- < Dl <* j> yr j£i j 

(rr-jSLt) 

t CJ ) .J.jj^i 



y-fySr f \ — V' 

£l>VL 

( ■^~‘.)y s\)j u c ) •':•■ 'JJ* '*'• 



(J — y jJp' ‘-'Mi J < (Intine) j!-t»-j 

-Uf j jlJjLl ^>-jU-*l jIUsL* 3 )**> — j^iaJ! 

iilia^'b/' ^\y i (Germ tube) Ol — A jj-jL yu 

•L^-l 5jj-> «u*Jj l-bu>* \^yJL* tlJ & j£j ^>- ^b*i*VI_j 

• < *r- ) 

UilSjlU 

(*(T\ ) cS ^ — (Miirchantia) LfclTjlU a? CaUll 


(xr\ J^i) 


u -:>■■. 




. .r!,> <Sc-\V> .,- -V^’> 

•*' .; y.i\ v -.*. ’**£ > - J 

/4C ! 4 . Vv ' ■■■ 


*■ > *, • , 
.•>*; r • 

': . ; ’i^:i. v/t 

•'V#i < . 


... k 

*V V Jj •Vvh’ 


■ iy- l > / ■ > • * • / ’.;&*. * * M . • •■' ;<*. •■ «-4f jr. • ~\.. 


ifi 




7! n- • • 

^ • (Marchantia Polymorpha) lijjf'j; LulTjl* 

,3*—^ ( i) ) Cflsfr i r->ts”j oli ( ,^1 ) J*l j>- 

<. i_j i IS'jIl* = ^> c ,^11 «= <Js ,y*j (jj -K .ii jl J^U- jl*i» — u- 1 

oLj j Jjl* j4ki ■= j J*U- j J_>k £11*3 = >• . t/> j>- fj-S" = ^ 

jlj*- = £- t <jyyr jjs“ 3 «*• g* < (■»* ' - j : J* c#y y- 

4 «—ol5"" i_j^£ = tilp t jl jjip = ij-' <u _y*y jl = s/^T" 4 

<. oj-Ij^JU ^1^1= J»- J* *5 JO J*** «/>.*■ lt±^~ * 

. otlaJU O Jp *ij^ <a j j£ 5Jl J p jl j* Jp JjjS^ iLalS" <• jj ^ ss j 







- ©n - 


c A«» All Vjt [~!*}J\ (J o jJsj U Jfi- <uJL> 

t£ A>Ja*w ^|p j^aCSj 4 4_**JtJ! ^LJ Ip jiu £\s*~i * ci 

(Assimilating aJJLc Ol ^>t>- ja U JlSCil a^I-L- uU-L« 
. £jU-l j 5 j>J-l b JryaJ l>cs a>-Lv* ^ Ji**» jXJ j 4 chambers) 


jJp — LJlo^JI (_j (Jl^-I jA \S“ — TjU^b jJlill 

c aJJLc oi js^>- jJ^lo 4>- jJ aJULc 5 ! i> jJ-1 d)t Vj 4 JjL- ■Jt/ > t j 

<< rrr J&- ) t^jWi i$«-- J ^ 3j^*- 

tir* V - ' J L -* Jr 4 ilslst o ^waj 3 hi a?*ia!1 aJUs 

• • 

b^A»-j . aJI j) 1 OUUJl ti jj«SH (Ji^j jjJl ^Jp A>- jlA* 4 L'^U-I 

^Jp Ui _j>- J j_gJl 4 Ol-LL^^Ul 'jA T»lc aJI^- j jSj 0 

ol yyj-l J 4 ^lil) ^ Jl Jj&l ^ulJ i; j&l U#l ^jX\ 

T***b«it £) ^ j9*dl ^><w*OI W 4 4iLl J j>«l ^>- I^SAJ ^jP aJJuiM 

^P ( SjA^J 4 y^aJ-l 01 <AaI**i^UI Jj* JU" j 4 <U*umI jIj A~*i L^>- 

A-LL* a JaJI 4 iJujSt tbl jiaib AiJl* Ajv**V 

. cju*il j>"J JJ^T •L*! 

: jJl&Il J jfi 

4 c£ _/•/*>* 'JA jl Py illlft 

Jijfi j\ <• (Fragmentation) Cjjdl ; J/CajJp i£A >* ]> i£ ja£-\ jil&JI 
^Uulb 04>J 4l*X4xil l*t 4 (Gemmae) il»^-l) <Js yu a^> 1>- *■ U«apt 

tlJ yitLi l^«t* SiA^J JT A.tx.S 4 4— >1.A>- ^jjl ^ Jp ^i^JljJl 

4 ^ja jUiU (J j^a . 11 Ol j j^i AjIIX U»ci til . TjU*U»- \^^L» 

<■ (Gemmae cups) A-^J^l j^JL 4_> y»7 a^I^ J^-b J>- jlj 

< ( YfY c YH ^Ci) ^>JI ^kJ! ^jp SjIp pia^ 



( u . ^ • SfH U!;! *-*':• J £}“ 

(0 >a ») £.-il' j<(<-i) W» »yv »X J **r , > : 'j ' ^ * C ^ J ^'.*^' 

• ( —»>• 0* ) J*~" c UJl - J ‘ ^ ^ ^ •V~ l 




v m; 


► ’.¥<* o. 


■Y* 


Cray 






% 


mi 


£P*>sl,xz S 


l— SJ^fl — i (Marchantia sp.) UJlTjUl J lOvM j_»UI , ui^< J*r' j* 

Ijljj fjtflcb* jS\ qu»- — <f i U^A-I o-Ui» <yi»- — V * ( ) Cfjfj D 

^Jiy- — * . £»#L> 1/ ^»- £>Lj — it O *nx I «i.UI ^*J J 

. I j>«Ji SjJl^JI a * j »£ — j l oljjUJI (J* 










- or a - 


. t4/4>* Li o JS" J va A ' J ) 


: (S JJ r \ J^bll 

Jp i yiL* UjUU ».Uip'yi ^Oail ^4 p L4j Jl LUISjlil <J#i^ 

; yt ^UA! ji*jl Ua.-Jl yt r j£ 4^15 4*1 jj ^Jp - 4 »* y Ji t •j - jJAiil 
(Antheri- y- J) j-^J ; V"^ - ' ^Up^ 1 

CJlS'bj U (Archegoniophores) o y*yj\ J-*l^j diophorv*) 

4JI (jU- ^ J*l>- JS" j 4 Ol) j^Al j! oLb^w^l! iUU- 

. lA^\pt <J J^~*^ 


5a*J 4; 4 t.^.^i.4 J*U-1 u? / ^ • C£*A'J U '^ J*U*l 

Jp 4 j JaS Ja jia^ J c-Ajjbf J>-b OUj j\iVl ^iaXAj _j 4 tjlp ^ yai 

Cn cP» a? 1 CJIT lij . ( T rr\ j£s. > ^/d) ^ > Ji ^JaJi 

tu- fcldjj^'Vl uJO>-l jli ; ^ jill i^ldl j».^/5!i Ji/ ^ 

j*Jlj J jb Jjj c j,<a yi!l 4»U- ^ l r yt j j$\J La*.— U 

. /jii > u 4 f i iur *** 


j.u-1 ^ L*>- j^ri j y+^j ^ i j*u-i o j£. .* Jj&s&jii 

ij.A-i 4*1 jj d j&i yfi jiJI Aib- Xp j^aili jJaV-J 4*i j 4 4£4 j 

*-b?i ^ yi\ jU Jl - f-ill j' - Ol jsJI 4 4j)l £jUti 

i JAmJI ^UJt Jp c3Ul Ju^f 4 a W >4 (J| J**®" 1 

4 Yr\ M$Ci ) ^yW JaJI gkJI Jp oU f y>j 

OU yiy~ti J ^\ 4 Ol4; jd^/l L-JU J^J •— «y y <4 (u YfY 

l^fl US" pjjJ-l J U_jaT ob j?j 4 <jjLJ! i~j y ^4>-lj 

JS" 54pU 4, „.p (Pscudop:rianth) v-blS" U^Ap 4>>^j . iiU-l y£- 
.jUo 4-Jl?- JS' yA (Jfcvi> JS" Js»Ui lT 4 i 

« (Perichaetial flap) 4_iU* 



- on - 


is* — yUa^Vl — Jy^j^ <J 4 ^ o* J^i 

m 

A, JTM Cj l^LJl j j>*£ j i *lLlj a» j3l 3j jA* ^Jp ujU 

4 l$>va b I ^ yg l {£*“ ^ *lll (_5 0U;jO^I 

5^^>"Vl (J ^<PxaSJ 4 A^i-JI pl^» ^ 4 j ^S"" <A ii A^bJl 31 y ^aJJjj 
ij y 4-j U ll ^j^xJ >o‘j T,J^b ^ up-ti c 

4 (Capsule) aJp jl (Seta) Ji* j (Foot) ^4i <J| J&& (^aJI 

ji^i P AjliC »Aaj (_£Jijl c ^wbi)l aIpI**^ ^Jltlb <JlySjl ^P jJja^j 

^^p &Wt a aj L*^“ cjLJI ^ c 

. ( rro I rrt 

£-tij (_3 Li>jl (J Ox4*>yi ^Lsil ( J^P A^UJl L^U-I I^XjJ 

j^X; UoiS^lil jJ ( [jy j^-\ ) ^ _jJI OtJI <l)li i ^vJi y*Ji Sdli ^1 Ij^U-I 

oUi ^>*jU^I <J JtkXJ ^1 i a*Ji*JI *-lj*-^7l <LJ Sibjj 

- jt ^ i^dl - vj!>' SuJljJl b^i-l } y? j jlyablj 

*lyipVl (j** {JX*JIj ^-jiaipi ^Jp ^Jbdl _^aX « j V j 4 jjp-b 

( 4 ^» y j^-\ Sull jJ( l/^U-l < jAm <Jj { 4?dll 

< Ji» «J*yu j c 4jJ ^J OllaUj I^b>l4i jf/^’j ^JJ*S***>j »ULc » 

4 ( m ) i (Elaters) OlyUb SaJljl U!>U»‘l pd_* 

^jiJ • jLiil ^ UpImJ 

^s<aJ Jl^”l o j>i.C Jvaiii (Operculum or lid) *U*p <i JU Ip 

t ol^l <1 OXp i>«xi tiJilOj i) jui t ^Jl j}?\ 

ojjJ -L«jj t;U ijljll i_j» j jlajl C-^ jj C^S fj 

. LL'lSjllI 3U>- ( Yfo ) (j (SjiJ ( 3Li-l 





4jl JJ J I J 

^p ^ Jj^ - <•»♦ y^> 4 j!>U (J <31 jj ^1 ^scjJ j — (j! jjl j <U li 

y.* 3-b-l j ajLb y» (1) j£cJj |»^s3*l « ^yh j < l^JaAj .>L& j t 

0 4 (3^* Jr^J ‘ JJ-^r tT^J • & j * V 

I*?* (j! Tjb-I^ <jUl y*cs j ; b>U 3 j-i«&« j/JU- «L — 1 JjLJI s, 

l^J ^/kX-o 'bl — (1)1 j«A^-l <U**jj 3 /w~4» <f»l*££« b^i?*- y.« 4< jS”” /* ^ 

. 0 ^ ® bk — * #■ i_ 

-UP £*j>wi — tl^Uj>fcvijl J OU; /J' y^ — A-«jU-I *lyip^/l 1*1 
tLk»«£lb yo i a.-O j ^^l^l £yjiJl jl ^l*Jl i— 

<3 Lp 1 CjI _ ji j£ — iJI oli- j^> Ol-U jJVl (1) j5s — jj . (Receptf 

c ( YY*^ ) 4 ^*^*** L*!^ 4itj>P Ja _y^" ^k t .Cj j 4 5 j 

OlJJL*»^L ^|p — b^b- y* 4>-lj c-lw 3 y»* i^,* -b->- ^JS"” j j5 

. iojill l_J Ugjf-I bj^ Lsfj-U (J l^JK>- -ip-b J J 

t (Involucre) A#*>li X^Jif- J» j-p-j Ol-U^Jl y/* a*— *>■ v_~5" /3b Ja 
b&b^\>- — b'^^'l 3.>-l*i« Z**jK> Sf /->■ cHjI) /?*<— xj'ii/lj Jal^ ifJJi 

o^*>j' • ( 1 .’ YYi l^- J j ■ — ikj-i* «ui 

<£ y £ j — V* 4 *1 j**Vl J I*- 'i/ — (1) jl31 *ub Tjlp £*Ji*Jl Jsj 

»Uapl y« — 4**^^" i_»kS^ yll ^JLo * , j-^sp- vJ^I-U^** ^Jp /», 

CJlT lili c 5 ykjll — 4iM i l r J aJ. j Z+Jifi- S> 4*. 

(Male 5 j £ -ill aj jl j — 3-1 3 j Jb C— jC" - b,.at <«IjIiAj/o1 ^p *b/| 

S^__jfc jJl; u-je - C*U ji jjp Jaii O y>-l !3]j c moss flov 

* C £t 

(> y>-l li} 1*1 . ( Female moss flower ) *jy> Aj J l J— 

3j> jJb C-Jk" — <U-iJl i 9 jA~\j ydtllst — T*c« Ob" J>tk— J^/I J Ol-b /i 

.• (Hermaphrodite moss flower) 

\-f sL^ja bjb*/-Jl) <&£\ £\/j\ J Ob'lJi yiU-j 

OLJi y—Ju y^*Jll 4 jU ^ t y^J.1 iJUf jl y^*kil 4 j -5 



_ on - 


Jp iSM y ^J 1 >*■ TjL> jt J— ol — J (i| ^^ij.1 

i«t . Ob* y^J . jt (_£ j** jJ— *V c5jAb‘l ^bj Cjl-bjvil 
jT & 4 jjI j>- TjIaJI ObjJl A ■ — < > aoW 

• SJ^ J^J *~ A £jj* <J*^ 


( YH J& ) 



li)UM CI*4I bjtjjf J _/ > (j*?** *"'V J f"** <fc 

ir-V J> ) ( {, • C>^' *•*> •• u >' , 'i < ! 


i ijCJs*- (J| ^-Xj t C-?«s)l £*Ja*« SAjjul JT liijj. 

^ j-*cj j . SAj jJVI Oj^j) LbJl j JJ1*JI b*^l* ^JjLJI J 

Al^ll ^umjJI I^I>-IAj b*U SA>-lj 4il» jlA>* SJ; yjl 


Oc^U SAJI J Up- jf Ja*7 J . ( Yn ) ij / All Ob£UJ 

" - • • 

oAj juVl ^*s oj cJ^$"l Alt- j t c.jIa^'V I iAllj jSJtJ! ii j*$~ U r /« 




O I 


j j Oj^ci 4^^bJl *j j>%^i>j)}\ 1*1 

. ( <— 1 1 ! Y Yt ) AjAipJl Aj^yJiJl ^jA yuS"” J-4P _^0»“Vl 

j]\ OUilJI a?*£i JL->- c alii 2j>"J <J w<Lya^“^l j 

. w»Ua>-Nl j l$>*Jiki Avi ; Jl (j) A> j^*-AjVl tii 
y j>* l?U 0]# t A> jp*-A j»5^l ti *ii *— 'Lap-Vl jl 

c5 ji- : Vl ^*^11 OlJl JL- ^Jp X-Jl p ywO C$i)l jA T-l>-l j ( ) 

jl-iaf «-. jUa>*N! 4 a; AsuiMJl ^.*vaJj . ( «— > i T ; YTV J^A ) 
^Ua^«» Lr y Ja>c5 jj <U>- ^JS*’ JWj' i JJ 

A*U~I 1*1 . 5 yS <LI >- ^yaJU^I Ai «U p ^laaiJ — a jJw> 1*5^ ^y* — 
aJ^-I y.A,"i j » aJaJI (jjj o#u _y.*uy a/^>w > a<'jV! Sjjl^l a ^^1! 

. ^U-l U.^*j ^Jl a ^Jwail Ij*>U-I d j&J i ^-U (Jj (J j>-V I a ^u£jl 
jUiWI J - (Calyptra) 1 juJt^JI .— 

<jip i jXia}\ y y yi~\ oLJJ lll^4 aIp-I-Aj AiUku*^/lj 

O^J i * * 4 •AijJI (j£ ytAfil fi I la> <S& -Up A> jsjwAjVl 

oUl sapli -UP VXi j al»^\>- O *a t-ij t;J i>cj jt dJL N 

• ** a y « • • ■ • s/ • • » 

Jt — ^aj (Foot) — j^a Jl \J y 

A-Ut jl#Jl ^Ut+X: J i ^P Xa-JwI I ^LJI ^Ul 

t) — aJUJI j ^.4— all ^il j)l — ^!l L»t t (Capsule) 

. (Seta) JaU-1 


i y jX I d^LJL \]a^- — l_^*Jl^Jl jl — (J j>fc-AjV I jlai-l 

1 c*»Lill yC j oiL j)l a^>*I ^jj-uJIi AlUai*«Vl (J jXttti j 

»— '•lull jC AP j*h a _yL-« ^Jp a jil5 (_) ^sjit«Aj , yi jLli-l Allk>l i yu V 

oUi)Ijj>*5j j ,Jf y?~y jV I jl-tLl Jj _/•“** aajj»>- jLj j( j y 
y^l J yj,l t-jUa ap j**i J jp^bj 

. JoAm) T j yjl tii A» _yJ J y^l f t aJUJI J» jJp tja^* a ywdi 

\ • ' • * m 



- oU 


( rrvj£i > 



CfCj.J+is Jjl J yyA K ^ M • 'u 4 ’* 4 " 

4 J)+i & jVi ^WM •*>) i/'yjf' t -'V' 1 ( w ) 4 ; V*- 

^-4 (£) pU«c : i.l.K j jy** (£•) < <*Uj JU*.j J1 V 5 ijjU. /.t j 

* ( )^.jU i»^.i- i ( ► o) u‘ys: £:-' ‘ ‘(v • •*•) J-y-'.-y 

oW-t-*'A) y* > ( > ) ■ ( y • 1 ) ^ • *■ ) V*" /■** 

•• V)^- ! ' 


) aJVI iJtAill aIj?*VI tii j^* £ty»U)l i_£,y •— ■’luMj 

: ( v : WV 


^a*T J**j t jwai j £i£U <£J&\ i jA j : (Foot) fiUJifl ( I ) 

jjiaJ I jJp fj y ^JL( djlull CaJU ^ Up Lj j Cot* 

. Al* *IU*li ^UaX*! ^Jpj " 


J-vs» j? UpLj i) 4 Jv * y j^jS' Uajj : (Seta) JuU*l (<-. >) 

. UJI JlfUdl ^ plJUJI, 


c/y OUll y f-£-\ • (Capsule) <U*}I (g*) 

^Ji A^wil A**jJ 3u!l jJl L^U-1 a!>-Uj i£jr*~ (^UJl ( ^ ) 


cKi 



_ oio — 


— ( £ XY*V (J £ y m 4-WI j 

Ol4JL*^L)b a*1p Alla-* aJUJL JUaJl Alla-* 41 P 4>* y ! (jL [S' 

J* \*>yrj J*b ‘ (Apophysis) y*wiy^b cOyJ < jjttlbj 

AlU-U>-l *LLx«*\ jj U J>- ^aL-j 0^ jl j4"l 01 

oUl J* £*bdl ^ J** J* 4 Vb-^bij^l J* 

Ut . LL>J\ J JbU y* if M*lT!Aik t Jj>- Jik ^JLil 

.£ri jlall o- jU* ill jLw*I a!La J> jJ (Archesporium) ij £-—*11 

Aj Jl^iall AiJiaib (J* yj A4-Ja Jj* Ob y*l 0&1 jJa**l ^jU-l j ^Ja-Ltll Ia4j£ 
al4. ■ *V AjJIup Sit* (Jj Ub^a^ ^[>*11 0! u-Jt V t (Tapetal layer) 
J*l4JI ouyfdl Ut . U y JlS^V *LU ^ aJ] ^ U g \ >1 
. (Columella) 4 jt yJb iJ*yu ^JIp aUIa* a-* J> ^ I aI! ya»*% 

JljA aJiII jUA-lj <?y/r\ 5»ljk*»Vl (ju 4>- yj 

Jfu U (Trabeculae) \J*- tb ilLft jf V] t (Air cavity) 

(Operculum *Ua* a-LJI aJ 41p 4a^yj t *bJL»*Jl jl4^-j o y ^JLl iiljb«*Vl 
b!>l>- 0 (Annulus) aaU* aI-Ap-I* -Up ^iS < £yi ox lid) 

j »kc J _ Al-^ail* 0U«*t ^y» aaJ» * iy*L» *lbiJl C—£- ^a> _) i j4^-l aaJ j 
iyy^}jJ\ 0li-*Vl» <J 9 yS—{> : TfV jfi) J&H <iy* AiU- aLa Jp 
0L*1 ■ b^U- y-dj c fjlp I jJbp <^«* 1 ao4pj i (Peristome teeth ) 

Uj^St Aj^laill Iaj4>- b»T ( Aj^la-lSi^ A*a~jl^ » UjJa* O j I»j jJl 

* - • 

• jf a* 

OlS AiU-l bvfb- C aJjJI *J>Usj* j ^1 jJLI 4lPj 

Aj*^U«j jiJl 0ll**^/l yd ( *llaiJl ^^ a il j dil-L j c iii jllj4A-l 

l^l ^gftC — Otu^fl «4 a CJITUj , yj r-jliJI 

« jij 4lP ^jlilJj «3biA-l 4lP ^OtJ — Ai'jpM Aj _ jb ^11 <L**L-J-I S4 j4^> 

( ^b_^l l^i vJjlaA'l C« Sj ^1 jdS iUJii j i Aj 



— iJl jii ^ y JlP — OUVl (J ij*y y? ^ 4>-tj 

W Ja*^-b J*i ( Yt*A /l^vi ) lj*J? ti^i- 
* • • 

. (Protonema) 


( rrA j£a > 



w f 6 V»Li J l_/w^ ^ (jn,, — — ' JjVl la.ll 

• ;>-M"' •b.ilj -BUI 1 j • Jb.ll yj-* J* 

jjO>r *U£1 J 6 yjl jl p ja Jj^l Ja^-i Oj^iJ 

tijVl o* ^^jVl <3j* *Jsbl <uij j c i^!l ti (5®^^ djill 4£4f' 

<,£ b}b>- ijt <Ja,.y? ^j* 4» 0* _yyi?lVi ^l?%UJl JaJ-l 

<^v <U*?Ull j4sU <3b ^JUJall Ja.A-1 JjP Jn**“i <!l Vj t jj u > m OUJu-% 
• • • ^ 

jjJ^r «ul SJP J f}\ lz£\ ja jiJ; j c ( YY"A j£i ) &U L>Ul 

olvi! yj£ <^>~ A^it) J 4< ^Jl (_J 4A&*1* \^Aj y? 4^*t A J*+0 

m .- * 

U jJut L-^l Vi c ^Ui SJ^IS 04 SJiJl 

• m 

. 3JUai 4^ ycA\ 

*~i> jjOwlI j4Jb| (OJb*- — (JjVl qa o jUy> £j y d j&j 

fLil-Vl J S4»-lj jr < L. a> Ji i/ b^U _ SjIp Ml 

^»L) J tjU^b ^LuiVlj _y?*l (j c tjaJbf i)y*d tj>-b 
i ob«it £jj 2 j>n C Jst^-b Ally? JjWj oT ^-i*;b V C 



- oiV - 


( n\ ) J a; A j . v^t Otui ^ Jjt V JT j» 

• •*>',»* JU- SjjJ yrfj. 

(WJ<i) 



<oi».1 4«!1 j)| «i!U^ i ( J) T ) 

( J") Cult 




Uij/iljiyJ! OtiUI 
PTEROPHYTA AND MICROPHYLLOPHYTA 

(^1 < aJIpj OlJlJ y> a yS“ ole J>-! ajjCuJI OlJLiJl 
<J jT A^Ull oi* (J yi c e.\J~ j j-* e-S” /X Jwf 3 C>1 /i 

jJp 3 yt-\ a*?-U c o jl aj-U^]I olxLil! y* 

^mx oL*“ jjlillS^ ^.Jl ^ 

XJIp jJl xIjIjLJL dJL& o*l>* ^ yj i XjjJUI OUUJ15"* 

• *ij*M j ^ 0 

m 

Aj c^*l»lvX) 4ii(? jS- a3\s yi\ ojbLiJl ytAJj 

m » 

XJJj Rhyniophyta AjjUo Jl OlJlJl ^Lit JlU ; 13 y&* 

1 Vs*JJJc^J Trimerophytophyta j jS j]\j Zosterophyllophyta 

«• «• 

U ^ap d d 4 ojIX^ aJu/ j Aneurophyta 

Jic 5JLJI j c Psilotophyta £X jL-Jl OlJlJI ^3 ^ i 

^Jic 3 j-0\*a <u>- O&LJ l^bjj-1 jl l^iiU&s j jl y**> 

« 

^Lil Xizk^M j c Xy3 ^3i« oyi>- OlJlJ l^bU <JL 

Arthrophyta Microphyllophyta aX» jj^il cl>lXlJI 

. Pterophyta 

y A 0 AS* At jCvJl c~j\jLwJl 

" (J^i »U*-I iJS- i^j C3\3 

. AS- A>t — \ 

Aa**\ J \^ ■} ^il.* Ai j jxll <_jliL‘JI AS- A<f — Y 

. a1£” ^iUll 3 yjm* c^bxjl d 



— 00* — 


OUIJI ^Lit Li 2S " jlill Olivall y* £p jS ' I -o <1)1 — T 

. ajjX^UI LJIp jll 

iJj ^a> a} jC ^sj * ji <uL> j J>A\ OllLiIl ^3 jLs>-l ui 

Jj c-» ji\ ^ol j^\ yiVJ SjaIUj i <CjL> OUIJ c oLwa ^Jl 

. ./Jl S^j oli Lfrtec J!ll ^Jl ^L| AjliJ o y > Ik LjXJl iHA-l 

JliS~ Adiantum Capillos-Yeneris j^)l ojjZ' C>U La 
. Jlif Selaginella Jl OlJ j L ^OJl olJldj 

( Yt • ) ijjJl o&L_JI 4JSJ 



(Polypodtunn fj^yi V* » ^ 

4 Vo 6 'i^s* ^jy.j 

J*-*' i* 1 *"’ J m *Jt‘( UJ i 


J-* jl jA-l (Pterophyta) 

(ji 

» 

^Ar^J^ 45 ^' S JJ* J 

^1 4 J — 

O* ^jljA-1 Cf «-*fc2 
J>3I SoL* c--a- 
_ till — Jl JJLc ^JUI — 

m 

J* ^ArH jA' ^AiJ 


vl-^> c SjvT a>*jo 

JIjAj dlS- — ^ Jl J^i 


c(l : Yi» J&i) 


^alxJ j . LJiPj ^j>- LA 

(^ : Y£‘ J<A) 


• jAA 1 Jai'j-J-li 

_>J f ^ j . (Sporangia) 
OUU! <L— Jl pj 



_ 00 \ 


(Vascular a^JIp ^ 11 ObLilU tlL _ ^ t/***" Ifl* AjjC*J1 

cryptogams ) 

d (J ^ 4 *** u* -X' <J* olj . 4 Sj^j 

tOlSlJ^ U ji- ^Jp Aii\p < jLxpJ U l^~*J A-J \i. 1 1^1* J <Uv»jVl l^i i AaU£ 

•t 

, (Tree ferns ) Aj j>***]\ 1*^ W* A;*^ W^c*^" ^ j 

m 

i !j jOuJICjULjJI t_Jj \J J> OLill jS aJL j 

m 

. U.U»-j VI (J j t_~jui.il (J US’ ij <JUJI ^ jiJ 0 j$Ls 

jj^JiJI (J OUj ij t a# j ytil aJIpjJI OlJLiJl ^.lit ij* Ob j*lJl JjJ j 
A~>*^JjJ^I j^sJ*^ll (.$ IjLiljl jl t_ol5”j C A-^^J^^I 
l^Jj (J&*i _/»blj tjb- A3j ^ aII Ajl ^Jl 4j\fi j}\ OljLill ^_jVl 
^p jP-1 <_Jj Oia9l>-j . Alb»- Vj tJU- Lj— Ij l-J O _^jJ Vj 

. aJL 0 Vl ^_g>- IajI ji\ oJij U j 

A~/° ^ J* Jail j>- Jp^-b ^Uibb Aj jwil ObLill jwuS J 

• 'Jyjr^ gr*^. Xt* 1 l^j'^ j'*^r Jr* 3 j&?j 

^Jp A** jj jX-\ Jail jJ-l ^liaXJl AJb^lp Jp* Ob ^uJl t_Jj tJuJta^j 

OlJl J— 4-^- (Ferns or Filicales) Ob*^ ^*J! aJ j ^ t 
«• 

^Jp a^-LSX* v j? j?* Jail jp- ( (iljjVl T.A»-I j 1 

^ ji* a5jj JT 01 j^jtC t ( <_j : Yi * j£i ) 3iU aJj^J JiJI ^JaJl 

j\ ^>jmAi iil»A ^«xl# 4 aJv^Ux) !j Aj (^C t/lJa _jJb 

Jbl ^j^l £**3? aJU-I aAa • 4^* bill cjljj! 

**yfr tX 4 (Homosporcs) Aj-liX* ^‘1 A^« jj j^\ 

^Jp Ob Ol4>^jVl (J>^ t Aa>-j l*U 

« 

. OUl ^j-Jb 

— Selaginellales . ( jt ) OUw» J\ aJj J Ul 

— aJLjJjPv**! ObUl ^(Wa£ ■ t_J J 



ZjjJt*- (JIjjI tli Ia ys c CjLJI Jjljp Cj~{ jt 

A*« jj j£^\ (JijjVl JaU (j <*a J> j^-\ Jail j £~ I 4 y? <£ p"l J 

e>l>t ^ - J>jy£ aUa Jp — Silp JjH t (Sporophylls) 

< l^li A^p_P-l (pjj^l til p**!! ^v«a> 4ic j i OU-JI 

A** pj^- aJUl* U»- l^« JJ" Ja.ty c 3 yiw> A-* p (Jljp tli I* JvCX* 

A~« p jp- Aiail>- lj~* J£" ptii . 5 y£* Ayy jSf* <ib • 5 j***? 

* » 

( ^}j*) ) ^ J^' P ^ ® pw^l A^p Jail p-l 1*1 . S _^P* 
L*t 4 bp"i tj^s-J** liU <— jUVI -Up 1^* S-U«-lj p"" 1 ® j**0 

—Up Jf 4 d d Ja$l^^*l 

^olj — ^-1 JjjLj SjAliall «-U i-J* ytfj 4 Ijpil t'U Ol_jVl 

j^p^xX ti*^ 4 (pioecism)p-Jl XJlxJ S^aII? l^UaJ j 4 (Heterospory) 

. aLaa^* Ai yj\ (£j>-\j X p"^ i A-^Jt-* OlJlJ ^Jl P-l a-lA C. ■'IJJ 


oL«^ j*tJl 

<L~y- ^a tjl>* Si jp^ pi aj joJI oL'UI t-j j _/5^t uL«> y-JI Jic 

«» ■ ■ « 

jpa ^Jp jUXA'l A*->lj 4 £p YA* * <3* j^l ^Jp i$y^- J} ‘ a-uJI 

paldl (J jAip_* C Ap> pi XJLUill ^p'UVl (j l^LJlp j-wj • & yp l 
OtUI jC A>i> J& jpaTj • ^J-Uxll pa 111 I (J t*a>t 4>* p lT" 4 aJI p^Vl 

Jjid/U <!) pci 4 AaIi^I ip ^-Jl ^Us^Vl ti I J*p* iJpil Ay p JsL I 

^,-^-I^Jl -U^pj . jl 

M 

j^pAxi Sji^^jfciJl ^ps"! _y-JI 1*1 4 SijUlj aJ-U* 1I cjUUI ,J Silp SpijJI 
4 aJI jt^Nl CjLI_«)I jJp aj ( _ p>-1 _pJl j^jCj . AliljJI (pliil Ajp 

tJ* j p t ^p>-l ^-Jl jJ^cxj j . a^ILp jl aaLX* 1»}j Si>-lj l*} 
aISj 4 Ajp j9%*ja}\ tJjli^-l j pi c-PpCJ d)l j 4 aXjLc* Ap 

^J-lil oLil ili> jl>*JI pi p c- Jbf p~p lf*^ p^c t a*>JL* ip* 

— ^p®"l _p^l 3^* 1^ - ap_j-»^ iSlltoj , (j^lj O'^i 
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o list* | pi yM £jI~ 4 y+zj — (Hydropterideae) 5 — dU 

■ . *-1—1 1. (J 0 J J*** 


<y ' • y i * ) ^ji^i J&li 

l$pe)au* Jp liljjl ^ a "“ (5y — tjiit *U. 

^11— j\»£j . Ji*Jl 

Cx^yr (j^ 0 jSCxJj — (Fronds) 4***?- J»y 

Jjj>o (^4 pU ^j^*dJ 4 Jji : 

a» ’ «* 

^< 2 d)l J* yi_j t (J d* 4 *^ l£j^ (Stipe) 

i-Jjxj aaJS' aJj* uA-ity- (JljjVl 4*jj>Ji • (Rachis 

(TU Jib) . (Ramenta) li>l Jl 



JljjSi j JlU’l JtisM .yife ^ JCs 

, * I 4*i«t>»» _yJ! 


cJst>k — ?“L tJ 

^ia^j j j>£S i ^l^-Vl 

iS^S* <i W***d J 


(Hart’s tongue) J/VlcjU 
f-id t-~.Jp J»jj — *11 
( Scolo- <( ^ j£*a )) 


J *~~{J3 4 pendrium ) 

(Sj>-i jr>-i j* 


jl JiyxJl jL-jJall Jxi 
(Asplenium) (( ^LL_^t » 
vl^Jl'l U liji 
(Pinnules) Cj\ — £jjj J] 

A*~S*‘j*dl 43 jjjl C-SW»t 

(Bipinnate) iJbj a — J jj 


— oo{ _ 


tii ^ jjJj (Adiantum) jdl 3 y y**- y> j tf” 

•A — &>■ aJLjJI a> jyll (Secondary pinnules) Aj^Hj OUjjj 

>w j . (Ptcris) jLSjall j if (Tripinnate) aJ !>U aJJj L 

M 

(Circinate Tilidj vJ> ^kJI -Up l^ilixJL U y~H a*jj!I 

^ U _/P OL*^ y*JI If. t y^' Aj^li 3 jAJUJ t vernation) 

• • 

. ( Y i\ j£i) AjyiJI OfclJl 


Jail j^-l A-*-a- <y*^ • • jiJl 

A^mJL* ^P ^Ja£j C (1) jlll aJUsJ y j\ AaVj vIjIjvj J Aa*j> gX* A*Ayjj^l 
aIz*!?- l-LJ ^ . a-*m>- y*JI a» jjll £«k<Jl ^ j jo (Placenta) 

A)liaX*>iVl (_§ JU“Ij ^ C A^Juil 5 yii Ij^a^yA aJL**T <La y? j>* 

(_5 lf-4 t (jj j^jrf*** Vjl ^mjCh ,^L«x)V^j 

A*ii-I IaI ( A +a yj^\ Alsilj'l ^j«P A»J A*/? yd+*A j<As*- ^LwJ&Vl 

jlj>* ci} j\aZj jl V C lf»IS Alafl^-1 J ^—JUXi LWl 
aJIJIp AaJ^ j ^ y y^-l ^aJ — b*)U~l ijA 3-b-l J 4&]o i) j£» — 

AlaiU-l jl-l_>- ,j\i i (Tapetal layer) aj jl ^JaJl Ax-klb (Jj yc 
SjJIj aJ>- 5 yip c.** Jij>- ti} j*"^l i <JyJr^ 

— <jl j>-l ^U*A>I U.ijl — (jw y* lfL« aJ>. J$* ( A*a 

aJuvJI ap y*^l aoU-I aa yj>r 4 (Spore tetrad) ) i~*y y? a-pI; j 

SjU J yCjj i ^pjl ^ I gyu Jl^*l Xp Aj jl jJaJI AiJaJl U^lat 

• ^ a-a^U 


i ^ Jp ( A-PjJl ) iailyj-l p&ZJj 

tyyyr &\y y S^jl bjfej t (Sorus) Ayy y « j 

Akb^l 3 >Jl» Uyl^t j>» IfUj \gi <JjAc£ 

jS j ( \y~*» 5ilp 0 — j Citf- ^ p ia xljj — (Mixtae sorus) 

aUmJI Ji Jll Ai-UU y^ly-Jl aJIp Akli^l 3 jLll 

. (Polypodiaceae) a-a^j^ y*J yjl ALyajillj 3ij ^jdl Aj*vsi. yJl 



to 


— 000 _ 


) fJi J 51 j** ^ W ^ a ^ i| s j^>J 

U » otiJ . (Indusium) *UjAj aUI£ jt t ( T ; Y 1 V 

1 — iJo (Dryopteris) { j»>- j*J! c vJ9^t>-b 

j£i!l l t «S' / Jp yli 5Jj 4*,Jtll Js> X* <£ jJl »Ua*)l 

*Sj$ •*** J 5 * 4 *>• vArV* 5 >J* Jtk 

. ( Y*r 4 ^ : W) J<— A J tf" t (True indusium) Jj^U*)l 
4jkJu i£ ,/JI *lWl D j$cJ (Adiantum) J! jS*’ {J »>- j* <J Ut 

jto^j t ( jt r Y 1 V ^J^vA ) ji-l S jdl <Uaax1 <£j j j)l iiU- »-USj V 
. (False indusium) t-ol£ll t £ jJl *Ua*Jlj ilU-l oJU <J 

e^ UsaJ l. i jit £- 1 O CwTj Jl 

Xf’Vl j . iJb^P t-jjU! kui pWII Ut c j 

( YtY JSU) 



u-^-d i»> j y-un vy>' ^ 

J t U.J! 43>u ( v ) i ( Poly-pod ina ) jr> *>* 

l _-y. ^ ) (AiiBn(um)^jJi ;^r jT j jjUl »U.iJi <£>* ^£l!2£!!l!!l 



fdc.1 Ai-jt ^.( Pryopferig ) Ul:*U i.. y * ^gi j £Uu 

ter) <*Jl L*»l y^J y , (|.) V*> ; y^' 

( J ) O' 1 *" 

(Monocyclic) Jz^l oJL?-j j jf>J jl l*j (Meristeles) <Jj — JM aJIp _^! l 
L*|j . S^j jS^ j~“ <3^ l 3 — o4?-lj aaU- (J — 

c$ 15* ( Y i t j£i ) (jeik*- J | Jaa ci (Dicyclic) Ja>M a-JUJ d 0^ 

. (Pteris) jlgJi j* 

4-jIp o«X^Vl jitZxt 4 f'^'J ® y**® u * ^ “ y***^ lib* c5 Vj 
4*1 ^ >C 4 ^ j* 4 grtnjl 

3j>-b 3 4 Ja-£ f i_Jb»- jj&j 

ia*^ 4 e-J^-l <ulal* ia*-j J JjNl U>- jj j 4 ( Y£® ) 

m 

^2 *« j <J (jU- *tnJ timij 4 4^* 1 *J 

. j;Vi l-j^i 

j* jA j — (Adiantum) yJI « yjS'’ 3 1 — *>- 3 jji ^ 

. OLm>* j**JI SL>- SjjUJ ^JlT" — (J j 



IJU jh Sx^l c**1*xj1 j£ j ^UVI (jtjjlijAJI j* JU <3 • £lL$ 

j j c £jw i*^>* 

. ( cS^jj 'jujj ) ijiJI U 

««<j£i) 



jXj i £»_■ ) ^.-» 

V- (A ^ ^ ^ ,( f^ 1,y Vf ^‘ 

A,U All U- £, ^0<.) JW w£i>V 

^ >ua '*•/•"> < r 1 > 
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jLliij./ 

f. g. g 

V^“* * ji '£ ^"i cT^“ (J* 

j**i j*j • *Ulj Jk!l Jft J *>srj s j^l j c j^ll ot; 

3 ^Ji aLUoJI ^S^UVl (j oi y?j j^u 4 aS»!a!I jljJUl <j ^ty 

4 A-sj-Ur’jll £i\jy<d\ J jOjj 4 jV^ J*- 4 

. *-11 1 (j aJUjJ;jj 4*ljj^ -Uil (jj . iij j Otis’* 

.5 jJl OV^Ij ^piaiil £\>Uj * 4 J*AvaH -IsJJ jUl ^yaliolJll 

4x*>*£* -U£ 4 oUU Qjjs {S y c^tiJt ^|lc j 

m 

yj A-v* j j*A>* jJi-Jl Ipck^x jj-* JijJ j t <U Jill ^di** 
cJubj 4 ( I I Y 1 *1 ) ^tj Ajioj 4 5 jVj^* A^W- (J! jjt ^ ^Wl 

sijj\ ut . ( Yin > T>e Uik^ Tit&i 5 V*^ 1 ^ 

<J^ cJuii^ J^» j* s -r^' 

~ ♦ • 

<— ’t«j j j o*Ap (Pinna) a**j j ci^* (3*^ ^ 

Jiilji-I ^cSj . (<-> : Yt*\ j£i) j£i!! iJtfj jt iib (Pinnules) 
aJlkiMv* Ol^ &A ^Jp ^Ji-JI LptU*i» jJp i£j j jJi 4il>* -Up 4~* y £-\ 

Uir l JJ, *ikp * Uijji au jisj 4 a ^i yu?^ 

. (£4 V Y n 4 jr YtY ^) 

4 4j<A£ <dajp 4*»Up ^|5 v5’ 44*r 1I 4*4 4k»U-! 

OmJ l^t Vj, 4 t!>U-l 5 j>-Ij ijiS* ^ ^»aJ 1 UjU>- 

Aj t^>" ^4 A iU- D S) (i * Y t ) y tit* 

y*2j t^U- ^j.* — I^JnIj MjdJ — Aj it-1 4 0_)utf 

» ■ w • • 

A*?'jU-l tbJ-Uj* A*^, j A^jiaiJlj aJL^IjJI 4jla-#il iaiiJ SUmo 

<3 J^t 4iail>JJ i.#U-l AjiU-l' ^uJ.1 * jJtl l*AA \j) J*)j 4 yittl j 

4 (Stomium) aaU-I y JUI #• j — ^-1 l*T 4 (Annulus) 
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\,y* ut « Uj^\ i^uju s>Ji c-Uikdi ,y ify. juJ u xjj 

m 

. 4* 4 y I 4lifU*U ijJlJLl jUJL-l 

i -L* y 3 _/J! ^<ii L»*Up ; <L» ilail^l ^U&l <UT 
v^A* ^'y-' f u*j 4 f ji^j *'^ 1 ^ 

yy<i — y ^tai] f*-* ’ u** ^ ^ l? iJjli>tU 

4 UJ.I . ( YtV J^A) <jcJ\z* ijdf-s J* —£>\ jr <y U 
Mj (I : YiV jCi ) Jill 4&L. J 2^j I &iU-! J^s J^l 


(Yin J^A) 



Jr* *j* j./j * ••/•X' * cr*o“^ jry)?' ‘■'V^ 

ffci- J*V J ( t ■ ? ) Ji-H'j (3) Vs* 

i^-Cjl Li LilUi. Ul»:H ( ✓ . j ) t 

Cl /. « ViU x# ^is; iiijj iv) Jj * ( *•«> ) W •*»*' 

i^.. l*\*- (^.) jj « wi\£jl \Ss^ *^**^u 

VJ yji 't / £. Vy A *k»Vt>) jj i (*l.l) ySlCWtf^ »^> ( f^) 

i x£ > M'> k A ^ u > (o> j>" v^ f 


- oV 


c ( ^ : vtv j£i> sS\ yip a~ > uu~ ji * u*vi j j^y 

(^ i YtV J^w) (J^Vl 4**^j Ji Sjii JjjiJl 4 J aJUJI aL>- jil jJj 

. oUjjaj OUL,-* Ji -‘l^sL-U Uili 

( TtV JSJ) 



J,> JP lr*U ol-Ui J JJ jUI LiU-'l a^l- &»■ j/'l ak^l tjj, 

If *U y aJ-Icj l* y*i*£ Vj t a£J J\ Uj4j^ 

y j i A; JzSjlj aJWuII A*la.^l Iaj 4?« JaJjJ SU-i l^wi y IajjIj£ 

c »m oio ji (J aj ^uji 4JW) <lj>-u)i ^ 

jjJLl aJI UUm UUl J^b Ji jj-jUTl JwM jlaJLi 4 m L; 

( ja1ZJ aj JiSJl j-J-t v-jjliJj i-k^sM jjJ-l *Ub’l JI y y j . aj J*i)l 

aJU-I JuU-I Lt>U Jp cL»l4>-i Ji If J*J . I flUVI j JjUl 
54i .la.it.^ali I Jb <L*jUU aJ> jk)l li^U-l AjkXtvJj . A*>» jj ^^1 AiaibUl 

v_U~.i Ua A*jli« aJLJJI b^U-l l»T t Aj Jajjjl U j4>- JkUJ 

c Apku j a~»^> S kil^-I JULiJI U.j t <j JsuJl U j4>* a#j 

AiiJl Oli yo < tj JaJ OlxLk ^. j jLflws jbJ>- aJ ^iil 



(j'.j <L«y ! iliiU-l 4 ( Lip cells) 

5 4 j4^1 frUi'lj till jUii <J,I y, j4J (_jlHiVl 

i£ C&- (_£Uil Aa y j£~\ ilift l 1 y» ;_£ y*Jl * j^-l a*a ^>UU- c~jdU~t *L^Vl 

.Ojlc- jCM V aji *ol J.C^.'l fr J^-l J ^fl -7 4 $ j i ^>1 yll LJIp^Jp 


Xjk 4^9 <ulp“ ^5*" 4 a*a y AlaiU-l y* cS y*Jl *jjy (jl yj j 


1a jwlrj" ^.j c-j-i^-1 oyj Ia jl4^* . y a ) \>- ^| 

3 y w~ 4 j u i*>*y y*i daiU>*jj <_£ y*?i «-y-i t a> y&iiH 

* \‘^t jC yp- aIaIwJI aiLai i ydl yp ^ aJII-I l %- li ft^ll 
j-b^-1 j l(-l y)l y* <LpUI U^laJI iJayi j.U~i t£ ji (^a j 


*JF? ) [ i ~ V: Jf J^" 

ollij^- d.Uc a y ^U 5 y?‘- 
. k^l ,UJul J ,:..-l j a^l 


j! - 44 JI ^y y. j^-Ji JliyU o> 1 H 
VI ^yH cJjJ U i il* 4 l^-Li y yU J.J 

J! JM>‘-I 04>* aJ Jail aJU-I l>-li all 1 


i^Swic a j 


r; 


04 A! _j 


ilill 4 aj li j LJ“ ' 


( 3 [ Iaj j.« 

I^pIm* j' y l-> (JJ J J ^-I 


-tui yy? y>- j j !>!'>■ v i i-u 

Cv.^jj 4 a^a^jsLI AlialJ-l jiJ ‘LijJaj! 


y» ( 3 } ajl i *! i iv« yy^i iiatUxii yai » y>i ^ j 

i.5 Vl iJ..L-_» » 3-l^y 4L^-ljj ^|I £j\ _y.l. tiill 4 

Aj jjVi Ol'U!l ^\p e4,ju OlilJt ^.Jl >1 (3i ^liil^l l^- ^.j ^jjl 

. l^vi y l-li A; yJl oIJUjI ^j-tLjJiJ V ii^4S^j 4 IA A->«iJil 

**yjr J? ji J — ^r- >«-; i OUll ^rtJjj ^JIj ^-1 C>UJ 


<uiaj — j ^!J'i aJI A.U ^ j — (Exin'.:) a — ^ j'>- A^y i (Jl 

aj y \S a.* y ^-1 <4 j yT.^I U !iU , jyil AC4__P aj5**j (Intiue) 

^nA^-S" Ij Aj y*jj — AJiyi a4xa(I { —^j y®ll li “—A ylyj AC^1 _a 

i * • ■ .* * ” ' . ' . «, 

(3i aa y» i — io (Rhizoid) j4 — aJ< y*-* OUVI (J CjUj — 

a4P ^ Uaj>- aJ aj(] (J OLdVl ,aa»aJ ^ « A> yi 31^' 



4 W* Vj' J j Ol4Ju>»^Ulj <uiP L^l>- 

, ^<9 y lJll J^l\ ^jjwUUxil <j> m J>~ Vt ^/w» j^-ll j ^L*aJI AaAj 

4 j yii *1 jJ*>~ 3 jv*v* Apjali^ ^U*i*Vl UA j j$CJ J 

jjj&J ( UA j£i ) Lli ^ 0>o* 01 fLi^l «ute vi-L" V 

^UVl C»Jai\j . jj__ J aJI jT (Prothallus) <^jVl 

C^- ,*a 7 (Sinus) <J»j^j£ 4jj l» -l—^- ^ j } UU 

' 4 ^ ,T» 4 IJlA jjijJHJ . <w Owti ^*1^-1 A* L»f 4 <«Jlijj <J>- 5 

4 <J^ 42 «k<^II ^Lc fj j^-\ « » ■< ? > 

4S#l>- ^lx>_) 4 J /lA I C— 1 1 X V>)U l» 4«P ■,-* •...•,*.* 4«i A^ikirtM* lj^\^ ^y 

S-lP y* 0 jScJ 41* L ^** - 'jH * jA-i W 4 lj^U-1 ^y S-b-l J iLU 

ojL-'jD ^^LJl • (Cushion) 5iL^)l; (J*yjj OlLl? 

jjp UpL»J 4i_pl »_j 4 0 _jl)l aJu 4 JU-I SwL^-J 

. r-^Utj Lj- l* < jfi\~aZjS 


( VIA J&) 



cr-«JI %j— ^siil 


— ■KfL^af 


^Jl oUl 



- OW - 


: Y ) Ofc y — ^Uip'tyl yc+Jj 

^Jp jVl c cij^ yj^^ ^tltwJI ^Jp — ( j ( «»»> 

jjkj ^ i! JST O j&j j ■ t/UVl <_aj j>txl! l_j S iU jJ! 

oluj _/wVi l*T t <i j}\ _j j jj^i (j^j yj^^ ^ j 

u-iUsi^yi iJj As£ j . JJ^ •Lit Silp *iaJb£ ^jU-^l o yU3! uj y ji:«J[i 

♦ 

4^u» su^jVi j o-iiij aJ>- , ^ > " 1 * jt'j ci 


( TMJSJ) 




<--> 




jSJI I j-j£J a J^jill iiLill ig J LUl »Ua*VI 

sjfcjtf- i 

. L(1pU ~*>£ -ill oIpUJI ^yji t) ^ ~ «-> 

. iiij^l ,>• ijTJUl ol^Ui ,jy - , r 
• «0_^~iJl 4-U-l j ~ ^ 

. <jly»P^/l |»^V Tii-Ui*»l SJoJI <o_^JSjl IjlU-t cJp I J » j 4*u«U^ 4»_^>^ij^l — * 



<j {-^3 j til I ^5 ^ d«-b»lP oj^k- 

• Aj ^ .AJl A^UI IjIjJ ^<wbj j 4s.i-. Jl ,_^J JvaJj j jLJi \^ks- (3 j>*Z£ 

y^j ^lkj>Yl ij i^J^li -i>-lj : ^jcjyi J&J 4?*3^Jl ^ImJLI 
(Primary (jlwlxjl jX> * (Primary stem) AjJUbl <3^j (Foot) ^4$ <J] 
> <t : x>< JSL_J) (J lY* i (First leaf) ijj' (root 

*>U<aj ^*5“ (^j*Vl iij^Jlj' AJI-taYl ^LJl y*-^ j 

. b>f- j- *i , >-lj ^jJll'J (_^UN 

*V j . *lll ^^Iva^V ‘O^'J 1 U' 

- j+jA.\ oUl j\ - J/Vl ^yil'l 0 u Sik-4 >-*!! ^ >> ol;!l 

( T°* J&- ) 



0) J (f/J * -r;J' % J f \j* J w»LJ' j c«j-' J.jC.f 

(j-) s^buiN'i JU'j <* ) tyta:>N' («i' ^Uo ti-* ^i-t j ^ILJ 

.LtV-c- oi, ( ' C ) JjSlv crjJ'tl 1 ^ (»-») j ( ,) JjYl 

<# y j* _,► C»b; J* ejp^-' >r j i Jy j' j <i*> ' ^ ( *• ir ) 



ole _ 


^ J' ** J>*' ^'-*'1 rl ifiJ t >*• ^'j 

jUilL J jj - ill (_S <jjVl ^ i ( i_-> ; Ye • ) (j'-AjVl 

Tj:») oLuVbfi ij _/Jwa!l </ y Ol.il) iJ'^Vl wil.Jt 4 >-t » j i Cj y y>- 
• » 

41 ?? C J3 k ^*J **?*~*~ j*** l-wU j 

e^jj^ OlJl !uSCs> J,;UUI j.ld-*'j 

• J'^ * l/ 3 ^ ( \ ) tJ ‘ *LJ-I 


( YM ) 



Of -4.j\y S^il' a:*: ^ ‘ j“ 11 *././ i/"“ r~ 'S~ •>} > \S S ^‘ 

o *.*1' vM oX* ^ ^ J ( j* ) Vr -1 ' ****•*' V t: J-* uu ^ 


olw> jll 


^ ft j • (Selaginella) y* J— OLL* Jl <c y*: 

•A^hl! (Hetcrosporous) ^i^-' kAc* i.^JL^Jl >-' 

o!y*-l/l jlstdl J *s-\ y\ *v.J.pI cri^J <• 4 .U j J^\\ olil.ill 'rJd 



0» 


- an - 

jC cJUaljj c JjtliLl (J ili y^x/J l C-^j 

• ^ Syj £j j^l 4 -JIp 

f\jfi lx£ **jjij J* ( Y«Y OlJl tijfi&j 

t iJ> ^x«y«» iujl cS Jljj^l { < xJtJl (jUJ Ip yu jl 

t S^ Jljjt y ^iv^j S^^ 5 Jljj' y 

• • «i « mm 

jS ij *iji^ • U #l l-L >-1 jUJjj S 4 ip jr -Up U>* j 7 j 

j£jtJl iill* SJUlj IfTuplfti (£ jJUJt jJa-Jl jJp 4*jj JT J,w£ j . 4*^ 
Jj < a ^iU i*j y m )\ y ■£_/- Vj < (Ligule) <>~I 1 U <J»yJ 
— (3U.II jtt* JiP — Jl jjVl y iJl^- <v^U“ Ipj y l)U^ 01 
>^Ur* J, jJ — i-l jLo J c (Rhizophores) i j*U-l J^l^b <J* yu j 

• Kj cJiA> 

(T»t JS^) 



- olV - 


4 ( Y «r ® *ui j i *» ^^-1 <jljjVl ^>*^0 j 

1$^*^- j**p £*y~ (V« Aj^p-aJ-l (JljjVl ^P 4^ j>^-l <JljjNl e-Al^J 

4 (Ligulated) Ai*«L» . lAl£\ — il 4 jLSJj l^-jl^^ 

i*« ^ jj ^- 1 Jail ^ -I c jJ <lailp- <L* y y- 4t jj ^JS" Jaj&j 

( Micro- 3 y**? *yy yr Ji*l^>- (3i — V y^~~ ij^ ^ _/^-l £_y — 

o yk*a)\ ^j\ j^-\ y j ^ l^v* S*l>-I j J5~ ij y£ ; sporangia ) 

( Mcgesporangia or macro 3 j-£ iy yyr Jail f~j 4 (Microspores) 
y — i»o jT Ijlp— i4p Jp 1^ Hoi\p~ ^ (j y£ . sporangia ) 

. (Mega — or macrospores) 3 yQ I 

c ( Yof J$w ) <>* 

JjljjVL iJi yu *yy yr c5ljyl 3 ^JtyaJI <L* Jail ^J-l »l»*^i 

^Jp U>- yi 3 j&\ JailyL-l 1^1 t (Microsporophylls) a j*-d I a-* jJ I 
4 (Megasporophylls) "5 ./.-^Jl <y y j ^- 1 <il j> jI> Ci yj 4y y y (Jl jj' 
i <51*3 4»a y j^\ 34ll ^)l li^U-l ^y O 5 yk^al\ 4 *a y j ^- 1 AiailJ-l 
yj£ i*4*i alail^-l y ^jl <3i * y+ A «7 3*a!Ij a*1»- <1)1 

SjJlj aJp»- ja-Ui 3 y&\ 4y y ji ^ i AlaiU-l <J 1*1 . 3 _/i^a]l ^Jl^^l t/* 
b^^l y Ia j*P <— >L«>- ^p j*jj«^-I ^ ib^jVlj ^j«^I aJU»I y ^_5 SJ>-I j 
3-lll jJl aJpJJ A-JIUp ails'” ^iXmJj £J jwtJl/ ^1 4 O y j ^- 1 3~l)l j!l 
il^J ( li . >• I (31 ^1 4 aIWII 

ci jii ti -i • t>U 

^ J y 51 J^'y — (Selaginclla rupestris) 

aiaiU-l 4 <y A * y y 

. aJ>“l_j 0 jj£ 3 a y yr (£ y aJI^*I o>Ja (J 3 j^^Jl ***y 

<yj 15**?^ & LJl y j&i 3 y^tai\ 4 a y j£^\ ^L«jL'l tjjj j 

(4* 4 3 jJtyaJl iL*_y jJLl alaiUrl (3^^ slJlj l» 



- 0V1 - 


( r»r jsLs, ) 




_ -o*tt 


i jj^o y jy * . Aj ^Jp ji.'.~j j j6£ U-Up -Iaj J-i 

Ajjfy aJjL- 1' i_3 yC — A..XP 0 y*^> aJp- (Jj tj?-ta 

WjL* UU Jlc y j — ( Prothrllii'.l or vegetative cell) jl 

d j5\y A-ivdl 3 jv$3l ivU^I Ul ; y <p-y yTl Jp 

• i * 

I ^ll lj^i^-t J*£ i«Af- ^p (_£ 4 #X yU^I 

« • 

. (—jIAaVI A." Jji* a Aj £ $ &■{.* ly SA*-!^ ^ £yjj 


A*/* y jX- i AkiU-l y J uL‘V! (J i yj£)\ i* y yL\ IJLJj 

t Aiy %> j\ ) jA y.£ Z>XC' lyly X\j LJ, j — 0 

fcl*JL Vj 4 5 y waU), 1 Xp yj&Jl <_t 'XJj 

CaUI AX* J yuj 4 iJs^JaJl l-ift XP JjX; (j! y 

( ^ ) jj-W* ol.-i-lj y 0 Lpi Lc (j jiiVl y*yl' 

!£* ^ £*’* J aIAJLa* ® *•♦ £j y!l AjA» l*^ 

OUJl y^£i) <JjVl J^-ljll ^> } . C n -4’' Aj*Ux] -Uj ty alj*>i^ b‘y£\ 
A.«x»>- 5 A.i y jJ-\ CJl j \aj {ye J>\ y \ A*Jlp <_$ ^j!aVI yx-iil 

-lw *V| Silp Ja* *V Oil jiP 4 o y jX-\ 


‘ *Si\ J ^jlisJi Jl^ij s^Ji A.«y >i jiai ^u* 

A*4»lsJ i*X>-\ J ^ <XfO i sl»li 54 p ^yt ^Wl ^ J$A> j 

. 5-l^lj ^p- l.^U--i i-tp J vXp- 


c> SyJ-ldi J*.i tlr^ xJIp Jj 
*-lU S y j wUp aj j^I. j t_pLtf>-^n aJ/ - ^tc|j oU ^ye-i <Ji 


A* y JlaJ ^1 jiVl yaw cJj ‘ Olj^cJl y U yi- ^Ji* iii!S (J l^lt* 

( 

yij^\ti\ {j* 4 Aey j^-l A]a^|^-| A.*tU>- 3 

uij , ull ^il tlj 'l^'l jjp s«aL*4>-^II •vLf’ yt J * — ^liywi ^S«aj J 

OU*Vl J yJLflXA y>- £j\yiX\ (lUJ Uw i-A>»' 3 y-£\ k*y Jy I ^wJ 
XjiyL-l a]pL *y — r lAjliiJl Xj 3 ^tA^aJI ^ol^-l O'i/Li-I dX> (Jj 



- oV. 


f i g Jl 3^)1 j^-\ Jp jk,J} - C LJ| j\ 

ciA^f Up»Ii_j 4 ^A } (_5*-Ul Ji ^jA Aj jS”«Ail . v^l^UjI 

t-jUap-Vl aJ/ 1 OU till j y*-j <J Igij Ja £j \£ LJI 

• .^1 (J* 

•i-U- Jl _/>■! ^ — (jv» ^1 ^1 jil <jA*J 5 j*.*ll < -- J l «4 a -U7 * 

^lC*V 5 ^/iyaJl 3-l»-l j (_ij ilaib- .JS’" 

a jjJl j jJoJ J A*Ul Aj*L^cM Ol jlaJ-l — »-l>lJi ^Jp t^UaA/l aJ/" 

. o^^ll AJkfU-l ^.* 

— ti Tjili j — SU?-ljvAj ,j 5 j1p t^»UaP-Vl 

<— j ‘Ua*p“NI iAajj . cj a *^ ^*11 a^x^LiJ! Oli 

aJJ-I ( 1) J 4 j*C*tA ) OxJ^jl ^soA*J 

c5j — >"Nl a*U>I l»l ; (Suspensor) aas^^UiI 

(J (jW.1 X. -»-tj j 4 (Embryonic cell) A-iAisU aJLLI j i 

J^*>d 1 Vijidt l/fctt J*b Jl' a^I aJA Ub ^Ik^Vlj 

tjwdl AaL^M *l*ip^ fl l^L-iil — A^I-UJI lj- jJp 

( T«t j£i ) 






,»,,(. ^ > »■>*• •'-=•' *•; o'/' “'?'/<•*-)< ‘•r> , JJi t < 1 *' <;) 

^ (, > J- O- U,<- *V> < *- > *>* P-*» ( “,’ ’ "*?. 

Ud.li jM*, » t ljM»v > Vf J» w -* *>* M J 1 c J 

jlllUj (.jUjVI U „»,<.!) O.J'.( o o> j>- ,U - ,: S>Q M "*■' 

(J) f-*** 1 J 1 ► • J ) 



^ «u s a. i j . (ji^i <Jb* o'* 

iJojicJl l^U-l J S j>-aLl ijlJUJI al jll fje- Tj$" b^pj a^j j£j ja fj\ 

il ji! «4 a <jviA (^wai U ^5?- < « j*^Jl jU*i* J**b Ojj^aii I 

4 o A^» ^ jl*^* £7 J b** 0 j^LJI 0 

^wUj]l iULx^j a jt^il JUajI L* 5 j*a) ^Jia> SjilJl t)t Vi 

jU^-l j 4 ^*jji o i3bJf -U^xi . liVUx**i! -1 «j iji 

** • 

4 4**0 jf$\ jjJU^b l$il wUp 4*^tX\ 4jjU^-I J«*l J ^jlUi/Vl 
SjjOJ ^yaiAx. 1* ( yoo jSw) (J 4 4 jL>- 5 jji OLjl IU$tAj 

• o^J 51 S ^ 

-a . £ .M . . 

( T«« JW ) H 




- oVX - 


e i * y yL-| y~*\* {£' y^~ ^ t - , ** J ^J^"JJ 

4 ibljJl i^sJUJk I jj Xcp JaJ — <Uj jS\" ^J>-l y 4_? — <4J.i!b 

y ^ ji \f* (Spsrmatophyl?.) ij-iJI OblJI jl ObjiJI l ( - y~%£ il 
L& j\(- oLiv 3 ^li L- y~+p i»ta ■d? *■£--& y> • 4 oblJ 

^Oli.* -tiP f \A 4 ■■• !>» Jp <AA>J 4^-Lwib* ol) 

. ob juji j <j ^Jbt) 1 *!! XJ\f- ^ ob'Ul y-j Xjjj} at!! ii^i*!! 


( if jJLII obtJl J iijMytt iJte jl\ ob'U' ju ) 


Obi i.'i iJiil! <&).*Ji! j /)z ? if _*4.<^!l iblpjJl ObLill 


.v v - . — . jy ^ ^ . v y 

ajjJUI Ji iyb t>Ui yuji obU'i y J».c;V! . oL :j uJi y 

O'jIjJ' j j^- j ( j!L..'o yl ^J">-l jll y illiA ijl ^J* 4 l*Ib**,» VUlJ- 

: Ji **%!' «-U jUb j . i j jkjl ii*>‘.*!i ai* jyj U ^ji 

• Jd^ 1 j a ‘^ ( ' ) 

y*Aj (J 34^-1 j <a y jy- Sjv£ll J.Ip Jijr>^ ( Y ) 

• «• tl r- 1 . ! I 


cri^Ji ^y’J — S^H J— & (f) 

5 ^^!l y J~\ iliiU-l (Jj'-'-s i«y- — Ob j*iJl (Emb’yo sue) 

: t)T ii 

y^~ ® y* = ( jS' 3 jUJI 

^yi^y O^P "I" ( i ® J'^ *'* yj*r 


^iajl^-L) ci^l t) Ob jJLH jJ ( i ) 

. (Integument) ^ly^ l — *^>b 4 Syv^ll 

(J O yo ^|i ; 3 jLi^V 'j^tt- j'^>- y^>I ( ® ) 

' 1 (Pollen grains) cj o ;*iJl Obl.il! 



- ovr - 


aIoiU-I a>», Ji Js> -l >cJ AjjJl ^'a'.'I a->- ^Jz*. ) ( “\ ) 

( ;£* *4" I ^>**^1 lS^ ) • A/»jJ^ 4-I (4i J^aj 4 a > £!l A** _j£ 

. >Ji Mi J] A i /'4ii i/ri juy 

J^'y (i/ J — ^ l ‘^* ^^r*' jj^* J^d ( V ) 

•J y £7 1 jj**v (®y^l •'•'*^^■1 c$l ) ^■£*4 , 1 (j-i^’l (J^ — Ai£j£j 

. oliyi 

-lljSJj ( ( £1^1 ) ^j 1 ^4"! AljLi* Aj j«iJl Ob'Ul ^U^Aj 

• <J JJ J \A iv^'s- i^S'\ j 5 3 j -A ~ /:} \ 5* A Jj J±\ Jail jJ- 1 

lf-1 N] . Ajjjj^l iJ'lP jJl OU j*l J Oy ^^4"! (JljjVll Aj-J-i 

AjjUJI OlJLjJl -J SaUJI O^r- - l .3_j ( 3 5T a^~ j^ (4i 'j'*^’ j y*2. I (J 4>-ti 
SUJl 3 y i— * v»l l *t*.yj — 4* 1 ( Spermatophyta ) 

( Pollen sr.c ) r'- — itii 3 yk^ci I L«j/^4"l 3Ja*l4-lj : ( SUinicn ) 

a — laiU-1 j t ( Carpel ) aL^Hj 3 yi^ll y _^-l Ai_>j!l 1*1 

3Jl*i 3d»-l j '* •■£ a .* y yr Jr* l^J^I-^ \S y^~ l f 3 1 a*a ^4" I 

; ( Ovule ) iAijJL * /,-• U kf- U j t ( < ^J r \ <£' ) 

t • • 

» y&\ *j> y ^4*1 • >— »l*/tp-'^l aJ^ ^Icj J.i 3jJUl 3 y>^$\ 

Jk) J; Aviu^r’l £jl>- - M 1 uri^ 1 / — 
_yi \£ yN\ y* 1*1, i J/ , -i4*l Oj &j } c^L/zp^-VI 

• « » f-li 5 M J M- 1 

Ol-Jl Jtc c aJU j OUU — uLju Jl Jii” l^Jt* — Obj-Utj 

J 4 S J| t 3U-1 Sjjfi J XUlj JiiJll j>!l LJ ^M l 

<< iLlpt ^1 ^}^"* A '1| i_? y* i yS" <y - aj j*LJl OUUJl 

\j* 9 A?« y ol-ill (J 4 « ol ySyu! t 

aJLp ^ ^ >L| i-jl^ll ^aJsI* aJL>- (J^i® J 4 

. 3jJl.u!l aJW 7L>-I tliLL-V b|^pl 



jl — ^Jji J»L*bl 4^0 i *>■ y l^ju Iji ijjJI OblJl t^A li^j 
*>UlS^TiUllt Cti^jj , Ji J y- l$iUdJ jl — 3 (JljjVl 

*-*• &'/» jt- ( Gymnosperms ) jjJJl Ob jIp y 4 JaJ 
(J Ut 4 T jJ*L» tj jjJ £-j\>dJ <U juA 4 *?sjjj (J jJLJl AP'J jia? 
OUijJl J oubj (Angiospsrms) j>Jl OL*lS" 

c aJ jK» j& yJti\ 4?%zi ^jy 2 -> 4 M*irtiLdl 

4 u^Wap^l JJL*j i-dJ-l OUaj^JJ k-ji?- & j^Jl J’ClJJ j 

j^aji\ ^4>c*m> j 4 (Stigma) j (£tyle) j (Ovary) ya.y J) j^J 
Ob j I p Jj . r l^f ^j^Ul C UUI JU>V >^fl 

j^Kj-iJ .1 oUl — Sj^l jl — ^ 4-1 cr^^' 

«• • 

Olyjui) i I ZS jA (ji tiij-ij yp 4 Ob jt {Sy^~ ^ 

^>*£i jjJUI OL-IS" Ul . Ob^cJlj objlj^-l Ji« iiiii (j L$bt« 

jlf>- 4^ frbb^l (j y ^115)1 J>-b y Obj^i-j^l 

. 0 J>- Ajjy ^ J (Egg apparatus) ^gAu 


c (Pollep grains) y?~ i>UIOblJI ji 3 j „ 

^yyj j>**3 y fo-y J 6'\ Jp o>jS3 oUl bj$i± 
\S ’ — oLu^Jl (£j£jA I oljl ^cUj *y j . qIaUI a*?- j^-b 

y IjgJbU l* jl y £\* « 5 y£L* (J j , — Ob_/uJl. (J <JU“I y 

• • « « * 

a£" ^> cll jl aO^II AjjSjUI OUHJl 4^* jJ Vj 4 (Male nuclei) i ijlt 
4olSw*Ji wbljl |(w^ L*®*j 4 aJ*I jj«aJI O t bjlp ^Uw>l y ^ 


OUUI ^bb] Jajj 4 (Ginkgo phyta^ ^iy^r I O blJ 1 (Cycadophyta) 

IaIUP \fi lit , jjjJI Objlp- l|« 4 j jCo 4Xv> 4j jS^Ji 


JS^ *bt^>-l 4$'j>jl Aj jSflill OUbJI y>*Zi AjjJlJl Ob*Ul 

ob jip ^ obj>*j (j| — oo> 4 


i-Xt&tj', ^UUl c-^bt iUU -^- jjJUI oU^lT (j ^aJI «J1j 


. 5 >LJb jijy- ^1 j 4 J>-li 4>^l 



_ o\o — 


U \ j\ TjUU I ajUI a£JLU fUl JA ijJUJ oUUI JMj 

t- , & t „ t 0 

*!>■ ^ i \ • 1 1 ^ it i ij j 

tjpzf- y+& iijiXJl cjLLJI iiixii oISju ^ apJ^*_j |iWl 

• ^ »>=*«■*» J 

. (Gymnosp^rms) jjXJl Ob jIp — ^ 


. (Angiospsrms) jjXJl OL*l5” — Y 


OL**lS*" 1.1 ; 4iA.»>- OliU aJ U-l j_j»Lj! OLjIp OlJLlJl £»*«►■ j 
Ljl» J5" aJUJI ^ a. j.M.-b ^ jjjJl 

. J^aJb 




jjjJI CA.> 

•tf y U oL ( Gyranosperms ) jj-iJI OL jIp OUUvJl 

j jy-i y if iuir itu-i s >$i y hJ Vj t a1 :j £ji > i> 

• • 

^ j t £j»* V • » Jty- J* jj-iJi Olj jIp j ■ jjU-Ji CjL^IS" 

-Ujj t l^j (.J yU-l y* t t_-J jj cjftJljt j ^Uit SUp (jw ap jj* 

4 VjJ V*l V? j ./ft (Coniferophyta) aJ* j jiM OlJlJI ^-i 

& j J »x U 4>" ji i tw>> * * f ^|p 4j Jj L* aJ 

t 5JI jiN«<*yt ij Oo j>*j jUjj 4 AjjjiJMj aJI^I aJus* 1I ^^laliil <j 

OlJ ^ jX**j ( Ol joy* Ijl* JJ^J jU*it A*Jl Pj 

. U Jlf (Pinos) 

uMil l ^_3 Ip.ijp’j u.JUl> 4 tp_^ V« i£j?£ 

. $j jW j t if b Aa£>- jbj»y<l (_^ j 4 a-*p j^f! 5 jfll <^£11 

4 -*^ 4 /^f ts - *^ j <y 4 ouli y b 3 jif j 

iaJbj- Tpj j MiU- Ji Jc f c £yb* j*-f i£j&r hj^ ci 

e-> y ^*JiJ Ij/’ y4p-lj £j yi)l yA**t c)t ^*f < c-JUJ <J aJp 

ySLij 5 jtyii l JUc7 ^ y j i o Up loll JAp jiuli U jf t Ut t a - till 

t ijiij^ <i'jj' — <jj ji>* vi'V J J* 

(Long shoot) .aJL_^ 1» tiU d j£-J j — «U j 6^ l*| c l/y iy« iijj Jf Jkjt^T 

5 ju03 t{L. (j j^j jt C»|j c 3 j^buJJ ^1 ^JULI AmL) 3^jU^ jiP 

Aj^i| iljjU tiljji J +£ (Dwarf ahoot) Lm*j, 3J1 <3b.3ij O jo ajUJJ 

. *. • '>'S V , ‘ * ■ ! • * 

IaaUp Jtlxif- t ( Yo*\ ) *ij**^~^ <33 jj^^i J* 4 $* s *^ 



JS" (Pinus monophylla) a*jjJI Xf- j f\y ^ <■ j»Vl 

Jlj^l AOP j \ j\i ^ 1 yVl.A>«Jlp c a> 


Uo4p 4ij c O^Jj (%cyj| JT 1 

• •* . 

<J| J -^4 4 » j ; (Pinus quadrifolia) Otf £y J ^ j' 

■» ' J**! J ***** 


(J^ V - '^ **jj y *3 • (Yov^J^i) : 

,_y 34>-l j iiij ^y a) S^, t; 4>- yi c a^UJI aJUJI <S> j J k\\ 


( Yo*\ jCi ) 



lit « * j;/« 0 w ; 3U( V ^ ) V cwy.M-V j-*> 

*r j * ■*' w » ,.i . » . . \ii < it # 


*\» 


Xu •; , Wr**** ^,‘ V > 

Vj^ u < J ^VrV-A^U ■>) 



_ oY\ - 


(T«Vj£i) 



V J -V 

4 J * ^45 \) 01 -LmJ UbjlA^ jf Vr*Jll 

0 C— ^ £A>j . A4 j jli ^itix-Jt ^£jZ+vA 0 jJC~J 

Ajj^j <L-£- AaJ? j J$s* 4^wJt*) jlSw b^l?- <jA J&'\ jl aJLLi 0 ^JiL* 

lj^>- j . l^laUJ 34A) UuJ UL*^ jU>- i ( Hypodcrmal layer ) 

A^jljJb t_j| f V“* (JLv 2)^/I 4>li 0 ^ ««a)I l— AtfJj 0 ^JLiJl 

(Mtsophyll) _JI ^«Ul U' .^-jU-lj « yl*JI j^iill ^j U J+aJj l$Ji£«27 

AjiLf 1 (Ji cLM? 1 - y^’-j — iijjJD JJ&I ^-JUl jCjc (^ill — ; 

aj£>a* Ij^W - t Ay L* >^« 0 Jij t aj^a^II *— *LL«)1 (_J ^ tiT" 
IfL* 4a: ^1 aj jiail Uj-Lf jwwJj t OlaJL^^Ul j Lliltj <~*- 

■ t ( Resiri ducts ) a-^JIj Ol jJ jC . iJ j c Aj jjLL* 4}ljj JpMuJI 

J*A4> J . ,£«jl SJjA* L^U-I jj&J aL ji» Ol ji# 

( Endodormis ) AJ»-b 5 jJl ** jjJl <y <£ j? ^ *jh) 

, aJIp jll ^ j4-l iS j&- iS -M 4*^ (P e ricycle)-AJa^ aaJ? U jls 

di>4 y iy^i yjj i ; : aJ< Ip ^ j^l ^4P <_a1 &-J 



— oA- — 


l^J 4>«a ( Collateral ) aJUj" <JIp ^11 a* j . j 

* a 

juCi - ^jX\ a** g* c cjjbki jiji ’gkji y-_ <Hii >1 L>n ^ 

3 4JW jll ^j^-l «Ap-yj * t £ ' ^ ><11 jJWl 
jA) — AJs..ji A>S*Jsjl 

4Pjli IjMjfi Lt>U- j* j t (Transfusion tissue) 

jwij t (Tracheidal cells) A*-w*jill Ut>U-L <J» yd yfcll a» y^m iw» 
l^U-lj yuj 4 OluJj jJl o jiy *UJJ Sjjl^l £-»**> b^P* 

. (Albuminous cells) aJN jJI 

»— ’lilvJl — ■ AAj^U A«^ ^JtjJl £jA — yjiysji A<A > J 

• • 

C AaJj e dJJij t 9 4f*Uab* Aj 

. ^*sJ) ^Jp iApUmj bf c |^*ai j \j**{ 

jt j . sJI jU J ycJil ^Uaill aJSj : ( Y®A ) t5Ui Qj** 

•tp * jj C M^llU 0 JaPuI £ yull (_Q l^Lj d aLIU 


( V«A jUi ) 


t>'«J 

t> 









3 j*ti ^ 4 4j yjtj AjlJ? A;j^ 4 A^wtj j\£+m b^lp- 

k-^ “Lii^ aaJp j cb-b 3^-io IjJLr 4 <LpfcJl j tj ! yi l^k <L*-Jtijli 
cU-b oJb- cJIpj ^ j>- aaU- j* 5 jo^Vl d jScJ j cJIp jit i'l jk ,->Vb 
l$k*-yjj cpb* A*if l^xi L* c (Collateral endarch) JjVt «_JSJ-I 

(_...h-L 1 (ju ^ jp- ^ j**«1£*U^*jj «o! ^*£ c Ap-jii* cJIp J\ c JaUj t 
<JbjP e-JLiU^ (!) jJj A4*l l;!!)b- *-k«Dt Jsj - y Vj 4 *-W)lj 

. ^P - A*Pjl J «i >- y V IT 4 *li- A ^ Jtj jl) j 

{J— c£ JtoJt A»p« jit ^ — Aj jOJl CjIjUI j_ y+a}\ iljlik jr ytj 

Ol ji (JjIjIJI AjImJ lT 4 J AA»i jit Ij^U-l j Ljsj-t CP jt (_-»Lp 

t»lc 4 c$ j)Ij JiliJ iJjjUp-j a-JIp jJI ^ j4-i <— aJ j7 aa jIp ti il;£4U!l 

*U- (1) j&j c— p- 4 <jc3L»Jl CjI ji £y Aj jA jit OljLijl jUk* (J 

m « 

(_£jili)l (— Stklj . u J b OliU- J eSjji* 

j^Up <ju 4>*jJ *b/ l5* 4 C^JI jJl CjIjIaII jOj J CPj^fl < j* (JIp- 
Ij^b- a?1>*£ic ^ j*~« 15"* OjSo j 4 cil j4 b^lp*- ^ *1>«MI 

. oLmjJLpj ajj>U 3 j*tij 0^ 

(J JjI j50t j 5j JU-Vl OUll J — a b - : (Cones or strobili) k)jlail 
4 (Monoecious) <S* U-l jjj^*a}l A*J ^ 4 Akaiu .kjlk 

AjIjuJI |Ja; jliib tkjt c-9 j*J j — (Male strobili) c jS** JUl iaj jlail l»t 
ci jk)l ^1 jJl oAP'U J OIp-^^ ^ — (Staminate strobili) 

*bitJl < J^ai J^pi* l^Jb (J® j#tf)l j 4 ( ) A»JUI jill cJUl 

Aj jS^JDl kj jlail . Ifrpv k aj ^ j J j^. ^ ^11 jJ-aaJ (jjLJl 

JalLJll (J JLp^-tj c)t ct—ia V 4 j jilt cL A^jj cJc-'t j^ j jT" ^1 *W1 

• AjjS*ult kjjlpil J -5^ j')/' ch^ t i 

Jajjlp^lj 1 a>I ij® j»J j — (Female . strobili) Ajji$l Jao jlail L»t 
c) j&5 S jw*® A*yb fj j® ^Jp’ ^kysi — ( Ovulate strobili ) CsijjJt 



- ©AT - 


.(t©*\ fj >" J**>. J* 

yi!l oJU aJ jk) 1 j*pI ^Jl kUtjJl 4 * V} y fri JJ (j^ f <yj 
^ k )©j c aj^I? t)jlll *1 U jj-$k *'-k, c Ip Hal* I j 

. tjL j i_JU^Jl <j ou^l 

: JuJ jt 

— (Stamens) Aj-1 — ©4p ^ i£ ^ M 
^Jp pJioJ — (Staminate scales) 5JLuJl <J<uS>lp--i \ju\ i 3/j 
. ( Y*\ * jCi ) A-ii p-l J1 c-alp Ajxi <J j jk-' t-4?y J 

( TM J&) 





-PyJb ‘> 

’. ( j y ^ )^’J 



- oAV 


l £*J£Ua L-Jjiaj && fj* Oj£*> c 9 ol*A»~Jl 4jlmj£^\ _jl $l>b«JI_j 

Jail jJ-l <L)MjU (Pollen sacs) ^Ul ^aS^JaJI Sl^U* JS"* 

yii U jl c ^ol jJL-1 ioLps ajj-Aj^UI AjUp jJl OlJLiil 3 juw*JI <L* 

^p ^-UUI <—» j*>- _> j>£j .(Pollen grains) <--> <» jJLJl OllLJl ^ 
t Ia j*A>- <* ^ IaI!^ 'uiai* j ^UWIjj-aS^ ^5 j^i d 
. ^Ij^JI jliii'i/l (_5 Ij-iXpL<*« ^p <jl^b>" ^"bs! 4«p“ j 

1 ( n> js:i ) 



, ,v ,' c ).j^i»*s£> j> -ieu. . ( r >?.»>*' 

( J • il ) C Vi) ^ 



- oA£ - 


c ^-Ull! a«»u>- cJlj U ^ykj ^UJJI if ^UJL'1 t-Ljj 

i^cJU-lj jli jo J< bu«^ <3lJy*vP jbJL>- 1 ^-IpU J — Xp j*z& 
c <jW) T y»l*2 tj fcjL* Tj LJ j^lic (Vegetative cells) 
c (Antheridial cell) Aj-by>^?l ijU-b Sy-^J! aJ! — J l a*U-I l*t 

. ( o ; Y*\Y J&i ) ^U*SJ*)/I ja if ydl «4 a ^ ^ ^12)11 *->■ y2#j 

AJp ^ J*jyfM e>j& : jt tfjSJ’Sl 

•jy 1 J* — (Carpels) Jj' J' — o j&\ V 

(v : n\ jsCi)ai/jr>3j l (i : n^ jSli) Jj> viv J 

(Ovuliferous scale) oiyJI aaA l *J» yj Aj^Ip o jS tiJ# j>~ 

t (Bract scale) 01x2)1 aa£ ji-l* «-3 yuj I^JLL-t ^_J7 • yiw? t£ 

(Inverted tyXiyLi* £r-wijy yUl lp<Ja**» ^p A-*ajy <ii y>- j 

. J»^yM aj^T yiJl asns» of i ovules) 

• • 

'. aJ*)II «— ~f\ yll ( £ ’. Y*\\ ) A«puyJl ti Cfilt 

^yyllill aW-Uj <wi)^Jl 2su*yj (Embryo sae) y*i^ ( \ ) 

a* -Up OU jj£*J i (Female prothallus) i£y*Vl 
v_i—>~ yj AUp j"jl jyj ( ydl OCaI j 

• t‘> 

j^ajyJi (Nucellus) aJL-^JI ^uJL. 1 (j-oSOO iau£ ( Y ) 

O jU)l 1 4 — p If* ou^JI al-U*l <_£-L» jJp t*» DUpmL j t (Integument) 

. Tyjf tii j y£ y aL* ^jjl jy «• ^L| <*)j!& \Lf- ( l^L* 

yiiJl AjyJl l) ^ p jJU ( Y" ) 

ilaiW) o-JU — jU»l jlp* AjUt okjl Ji jvfllll -bo j < (Micropyle) 

• • 

.u* w> y*j a - £U)i c-> i — ajysji o y^J) y 

. OUyJ) Jty V 1 ^ 



— iAo — 


( ru JO ) 




i'A ’ 




Cj'-« 








''aPft'v 

®!gS3 




^-» (f) 0 ) * ci/) wtil 4$y*Vl Vj yt' i 

(wr) jCi» Jti| (^) C )V^ V ^-/'j ( ^ ■ C > V.^ 

L^jJIciJ. ^3S£) (o *.d ) A’J^/** 1 U*y^ 

^*^J’ ^ .^irri ( <L> J*- M* (vi • £) ( y» . %) 





- *A*\ - 


aU,-*>j Sjuls * OlxJa (Jj U>-b ^Ai _jJl v^«'j ( i ) 

.r- ^ ^*-Vl j (J^"b!l l«*l-t>-j ; jbuJ> Ij- Ja*P- 5 y* 


-UUl 


Jli^l (Pollination) -Uam< J s->Udf^lj ^pdfell 


J* j jk\ (1 t _jl tiJilj j c OUi> ^Jl (J[ rJSDl (_/* 

0* # JJ4^ >S>* 5 J £?*W) V 4 ' f ' <J* 

y>*J5 Aj»*jU-I »l Jb-lJ ^tjilill lJ j ,J* ; #j • ^ 

<— J y^~ £*>w*J t> jA«i l^Aj (^„! AA-Alla <5>>jwti ^1/wVl <_5 

jiUkli J? j jJ^b <J} -UvJ d)^ — jJl l^L^" — £-UUl 

Aj J*ad, ^jb< A>Ot)l o-L& j j • Ay3j ^Jl j _^jU)I i>*jj -Up 

^tji j-Ullj lJUA- 1 (J ^JlL-JI U>-1 U bl ^>- c ^liLil ^ y>- 

J va x ‘ .ll * j^-1 tJ* -Up _/iJl A>*xi J*A>- -tiui £-l?iil <-a <k* 

ivsij ^Jl ^s*il Jl Lv\A-l Jp“t ^*aUI ul -tA> j . aL»>^J-1 y* 
. ^>jy ii i>; ^ £y*’' J* J-*^ f *Vl J 

Aj-U yji A*U- ^ aJ -UjL>- ^-liUl 

iJi^t* ol ouj v j T y\j i/b L^jl. I'U dyes <. ( ^ : y*u j£i > 

^^U-l «Ja-JJ jl^4 _ jl-b£ ^“j**-* Aj-U UU U1 . (j 

( Generative cell ) iJUl^dl a-U-Ij ^ aJ>- Jl — r-^UUl aJ- 

(^ • Y*\ Y) — (Tub: cell) o jJ^'l a*U-Ii lJ yS Aj»-j1p- {£ jt-\ j 

(^; Y*\ aL«a^j!J1 Ja^b jl-ti*^lj AJUai^Vl A*<^J^I aJA-I j 
aJU*I SI ji ijJ| jar 4 (Pollen tubs) ^liUI aj^jL Cs yi i jjI a!La> ^Jp 


j j^wi aJ L>- (J ySsJj i a1>- _J.I »-Ia -Up ^UUl a*>- <-!-> I J } <_>Uj j 
Ai^Jl AsZ-\i -Upj 4 a!p t^y- S[ -li aL jia S jUJ 

( p : Y*\Y )■ aJU-UJI aJU-1 J5it j ( aJL>»^u 1I <J*“^ ti 

c5 J (Stalk coll) aJLJI AJd*U t-J$ aj-IpI# aJU- (Jl ( y> yz~ ** jl-b^ 





- oAA - 


A*4l*Jlj Ajy^}\ j . Hi I (jj \^\jy£ ^ yd ^Ijttll 

X y fluJ l Si y £A J&%zi ojd .1 AjySjLII Slyjl ut 4 ^yjl yJl (J d>~lj 

. Aju^dJi as- y^\ Aid i>J!All s ! y 

4 sly s yip C-** (i| S>J^UI si y : ijwUlj jsJM utj& 

5 ( ) l>^>* ^jl <y» i> <u«U 4 ^jl (j 

Si Jal l U^U- Ul 4 SJ >JI SJLlall ^ yi\ Lt>U-l ^4 (Embryocs) <>*^l lii7j 
AiJaJlj SiJlSJl Siia!l d > yC j 4 (Suspensors) OliUIl j jfict <j jWl C-^- 


( Ynr JO ) 



r wrv:/j’ J-'V" «*»*' ’ > ? ^r- !i && *£'-** _ 

i/t ( f ) « W#M*/ fU«) J* «iW li j' : V (V) * S *V •' V 

( v- MijCli' j jy'ii ) u.fi\ jw:i* (>) /v j ' 

J*ii ^AL jf , y^AL J . >'t Jl (*) * V* 1 ' ;At ' t J* 

« IJH V*i.\\ f \^Aj jWXM <>l t:— ' ( c _ j ). I,:, V* jy. 

li>UKU . yb ( J ) . ii»A v/v* 4 -jCj; j i ••**?« <*►✓* (M 

( C..<“ t JY* Y* *i J>S* 



- oA\ - 


is* 111 j iail )\ iilaJI Ut i (Rosette tier) 

ci}. i*»b illJaj^l J C*U1 a 1I 4*-lJ j . (Haustorial cells) 
-li j ii l£tU j i <S J jVl ^ jJliJ! i^jt J»J-b 

(Polyembryony) ' sJ^Uadl* iiU-l cJ* i«jl jy£j 

(jvli-l 4 wV>-l j ^r-^* <S y* V y 4 cii Sitp J 

£j'y«j ( jbJi : Y*t® J& 1 ) <ii y*& O' 0 

». jJ4 l«t 4 £l y^fl 3 _ / -1 p q** j oUUJI *Jfi 

cJLoSj j . ^ jyjd-b Usu^ U*J 

Js*iL j t ( Testa ) 3 j^h\ _jt 5 jjJl c-#^Ip C)y >> J yJl 

<j ^ ■ -/* ■ yJl / jitj !. "i< — j o j aJ 1 j 

. ( ^ 4 c-j : Y“U ) ^byll il?L - y U jLti;l ^ .uLj U-l>. 


( n« j£i > 



(w) « Jjjlj' fb) x “ 0 ) : 

4c > ‘'C^ ^ Jt*-> % ^ v W 4 * J**-: 4 


yy.-U wV.:l jyjSft » 

-i.jj' j* jU/ 0^> 

' c i4i t .;ji. jo ( vd‘ ji-icr 


ib Jlj |***saJI (J J* j 4>~1 j jj4J! ijtjfi *^ ,u J 

Juil >1 Ul 4 ( I : Tit ) A*yl>" <J.^3 j <Lvij yJl 

V-ldt <J* SjJUJ L^j L*-Up j . Uj^c l j* dj$Lj iyliaJl 

(J J^.J ® (j* tiVi ( YT® ) oLi^U 


- vu 


(Hypocotyl) UUl ^ ^ 

^LaUUic, < j*jVl gk. i jy UjJij OliUll I ^ a.U- am. ..y J 
^ <m J^)^- <i^* *VV» ** J*j < >*tt- J 


lT-J ; 

jv _jivaJl uU Slj>i. OjjS'- 


( VHe jCi) 



J^L Jl iSAi * »J>^ <ii jtj •jjj) jiUt 

< <lV(o) • *j>\jQ jfljr A* uUVl jjlftihi* Jlj < • J 

• ••./•** (J) ‘fJi-jjJl ( O i jA*- (►) ^ ( ^>'iS ) <^»-u (j) 

. J\M (1 . ► ) 



— o\) _ 


(t-n jC) 







[lAJs 1 

jjjui ouir 

^1 ^yaJUaJ-i ^^suw (Angiosperms) jjXH OLvlT* ObUi i ybJ 
^jf** oJj*> J ^ J ») j ( tjbjlp OLljJl ^p Ifc j\X 

J 449 I ^11 b}U-l j ks - jVl }yrj yj t k £- ^iill oUyaJl j 

m 

bJjbJ j&j ( <_£ j?^Vl fUSVl obU Uwi>-j jjJUI ob^lS^ obLJI 

. aaLJI (_3 ^ ^pjJ b ola-^jll o 4 a 

jjXJI Ob jlpj jjJUI ob^* 15”* <3 l^-i ^ obb^il y j 
kyyy- aJjjj kJtjj}\ 1>\£ ,_$* < (Ovule) ' ^liaxll y> 

t £jU-l J J*c ( 1 ) 1 u.bi aUU-| (Megasporophyll) 3 _/. ; 5 ~ 
«--» y tuJ V l»i* . (Carpel) ‘&J> ^-1 Ua fjf- jib j 

jjOJI Ob jIp (_j JU-I j* l^” l f*JtJ A*ajj,\\ ^Jp £-UUl 

-Up ^ISill J^LJ dilJU j c (Stigma) ^-d.b c) jw *L ^Ssll y JJiua 
ObUl o-L«> ^aaa (Jj . jjJUI Ob*»l 5 ^ ObluJI a)U- <J J jJs! U jC 

£ — (Stamens) 4 j-U»VI ^1 l^JU- ^11 — _/S 4 s)l *UapL Js>l^ 

<_**£* 1-Ia iJ * J\3 1 AaUII cjl ^ i4P r-jU-l 1^. Ja^- 

• 5 ^ L . 

: 5 jll 

fjP y J T >1 jjl < 3 *^ ^ ^ ^ j* ® Jl J*** 

. • • • 

O jj Jaj} ti Salp 2 j* jJl U& j t 4 >w» 1 j OL** 5 L» IfJUaiJ V i*P-l>* 
t'U?-t» t < 1)^111 j J&JI iLy y Ujbbill y\J3 j i (Bract) <jU yJ> 
Oj^J Oil bill y**J » 3 j t 0 la Tjlpj . AjjbJl (^ljj ^/1 4 <m) 

(J J^- jH J^ J . ( Bougainvillea ) j iTi* jl» 
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<JiP J p -Uj * y Jij t ( Sessile ) 6 y-Vl ,ji*Jl cij 4 OljUJl 

OUfcj I^JJpj 4 ( Bractcoles ) ^Lxlxllj | — s j*j cjljj^ til— *>-t 5 y^ll 

• • * 

^jU-l c-Jl^-l ^<»l SjyJl j 4^*1 J.I o j* j!l (Je (jk-iJ 

(yl*Vl i_jU-l 4 ] JjliLl i_Jl^-l cJ ? jxj |^a« 4 ( Posterior side ) 
SjIp Syjll . ijbill 4 ^-ljii 4 .JU-I jAj 4 (Anterior side) 

4 (Thalamus or receptacle ) ^ p j — *r J* 

oUwe j if fcS ^Jl 4j Jl c^ljjVl 4 Ja*J 1.5 j Ajlf Alp 

. £bdlj ^iiaJl_j gjyJlj Jj-Kll ^ Oliaui! «JU j 4 ( Y*W j£vi ) 4Ajbx* 

j* jdj 4 S y> jlJ ^y?- jU^I Jx.il ^I^JI Jix : ( Calyx ) 

*1 j^l i> iJiJij 4 (Sepals) O^LJl (JjyJ 4 *1 j^>>- 3 jk^> <jl jjl 
<u>tsL» jt aJ Ua iU * 0 Jaj 4 iSj^ jll j*p _/JI cS c£y**^l AjyJI 

(Caducous) (j^tSsH; <J# ydj Sy Jl “Up JxS-J Jij 

SyJl Uaj aJL JiaJ jl t (Papavcr sp ) ^JUJiJ-l. Syj J li~ 

AjJliiUl iLyaill J (Persistent calyx) a£*U-JI ^yt&b cJ» y? j 

m 

( Spur ) j^f* 4iy Jp jf 4 Oyjf c)J& *A* j . ( Solanaceae ) 

^ s 

jU j >1 yiw Jj c ( Delphininm yjjUll 3 y j J lT Jy Jl aJ 
<Jp & J*3 4»j 4 ( Salvia ) LaLJI 3y j <J.UT jjoti Oli ^t^il £)j& 
0 Oly-^/l ykw (Jj 4 ^^mwIII iLp OlJ <J lT (Pappus) <— p j 4ly 
4 (Umbelliferae) 4**J-I aJLwoaJI tljlJLj j lT 4«Jl#u« aJLJj C»^L*JI 

A->i*} (31 jjt 4 — ^jlp“ j>*T .1^- U>* jj cljljlJ liljb j 

. ( Epicalyx ) (( Jy s ^1 <Jp jllx j 0!)LJl 

0!>UIj i' Jil tiljjVl ^ iOP^y * (Corolla) gjyH 

* ^ *- J ' JJ-I ujU^-I Jp tilp 4 ( Petals ) 

4 U^Uil Xp cil^lil 0 Jp 4 jT aLvXAL* t_ <<^lxJl Jij 



— o\o — . 


( nv ) 



iT^USjl j t ^Lp 5jjJ Jauv^J ^Jl jUj^fl J tf" Ip* 

4 (Petunia) UJ j£]dl 5 jA J d j t • jjJI t /**A (J 4^*-^ jIa j^ll ti 

(Jj 1 ( Solanum Lycopersicum ) 5 j> j <J \$ ' ^kUil jiJ&*l\j 

jIa <J j . Li U l S jAj (J Olxii *J ji& jlAjVl u***t 

. c-. j L/p JJsA J d ^Ua4il! O^UI J>cJ (Cruciferae) 4-xX<aJI 
, • 

jAtu dj 4 SjAjll j\P f-lvap'Vl O^Lil j O^L*Jl JZCj 

Tj-li? ^j j jl j ^t£jl <uU& — o-b“l J\ iiUJl Ol ji <u^l>-j — OlltJi 
. (Perianth) c£ jAjJI <3}U]I ^-*! t** UyJp 2JU-1 «Ua c T 

A ^ « a I L jl C^^ii »J l A— j ^ 

U £U c ( Aestivation ) i£j* jN j3l ^ jJI ,<J Jl IfJUJ 
*Lii) jt c_^”"l ./ ‘jj- 5 *4j*P <31 jj^l C$1 j?" C<»JaT?l 

4(1: Y*\A ) JSvA d tf" (Valvate) ^1 ^*a* <jL vJa-^» jj c-iJ pi Ua c>i» 
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( yia ) 



51 f 


ooo 

J A i 

{ £ ) jn* J jUi ( y ) i ( t ) : £•• >*' 

w_,|* »\j\ ^£# J *.f >^)' wi:l« ( • ) « 1*LI> w jb «y f j >S w«:ls ( > ) 
<„.\iJi j o^'* v^ : i.»0 *-$ \j ( ) ) 1 

• j'»- j»A’*j J* - '* V.*.^ •*’■' 

t_A v*j3 ^Jz*j ol JJ^' CJlS^ l>] Ul 

• li^i ^ ( Y1A J^vi ) ^ri ^1 £l Ijit c (Imbricate) <£'\ _/■* 
AkJI jt iLJl bjfij 4 Jj : ( Descending ) (i jtU jJ O ) 

. ( ^ I Y*\A 4iUll f^j — 1 4jil^l 

AkJi jt aJLJI j Uj i (Ascending) ^UpUnJ i j7 ( X ) 

. ( £7 I Y*lA 4j4U“l 

VJ : (Contorted or Convolute) t£ jd* jf <JttU ( T) 

'^llaJl i JUj t Jim (J> jJaJl j ikJl jt aLJI J Jb-t £>j£j 
. ( © I YtA ) A^UJl £ L^U>-t l 

a» • 

. ( A : Y1A ) WJl'o ^ oUl 

otijj 4i 6j& i>*t/ ***7S J:*" k Jl ( t ) 

j »b-T i*w»U^lj jcjb-b Otai jjj 0&>- 

• • • 

. ( J : m J.<i ) 
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i jf .fell ^ J*i£j : ( Androecium ) ^Afefl 

<y cJfeN an <J* <Sy^ tP* V.*^ V 

JaJ-l tJ*y« *■ J*T ij* Jf i^f fjj i iU-ftl ^ >-\f- 

. (Anther) tifell yW ksis> I* j>- oJ X* (Filament) 


jt a«JU« l £ yAj \^a AodU jt ( aL / 3 a ‘ >»« Ajd-^/l 0 4 ij 

34d j i* j>- <j J? j£-\ b <1)T Uj ^UdVI aJI>- i jj^Jl 

J ya)l i j*j J if J jt < (Malva sp) 3^,J-I i _ybj UT 

• • 

jjiU-i i_JU-I a>- jiA* Aj^JI b ^j£ll AjJ^I U»c7 

l^»Udl ( jf' £yj~> m j Aj4**»V| ^cIj <Jj t 3 yibJl 3 Lull i j/CS 

Jj t ( Citrus sinensis ) Jt2J_/Jl i/j j if <y jf * 

( Syngeneslous ) iijsll i J a^S^II aL^mII OljL) jUjt 

A*b J ji I^Jp < jliau> O^bJli aj4*b^I JUd Jlij t AjJLw J» jJ ~\ j 
« ' 

. aLaX» b jfc jT < (Epipetalous) 


* jp? Lk-ffej (Lobes) (jwii ^ *iHl l_jT 

J^vi ) ilfell (J l*s> ycu-w» IplJai L^xi 1^1 j . (Connective) J*l ^Jl 

Ijl* JS* 4 Cf*ij4 (J* ib“!A> ( Y*\^ 

« • 

^ <J* ‘ (Pollen sac) ^AiM ^ ^>\ 

. aJIpj i* J?- Jajl ^)l ' J Lljis y'j i ( Pollen grains ) ^Uill 

aJJ aJLU ^ IfJb ca^jULI 3 j^idl axJ? «iJbdl jU^- t-5juj 


l*tpU jjaJ liU ) Uj-lit < AjilP olj ( Fibrous layer ) 

i v 

c ^ 1 Vp' *y?J 

ouiJi ^ ^ jjuji *ju jij . ^i j c umi ^ai) J*a:i 

(Tapetal layer) Aijl ^iajl a, — LiaJI ^ ( (Intermediate layers) jd .1 


AjJp UIj">U- j — . ^12111 jJp Jo.t.u.1 1 <_aj j?dL Ja*^- ^)1 — 


Xpj l^ksoi J^*l *lot dil!l \-j jJ~ *\-Xif lfTly>«£ 

* • ' ' » * . * .•’,»■• • 

(Pollen mother cells) a^UDI SuH j]i L^J-l *~j£j ^UDl ^y>- £ j>j 



'Sj?- cX <y* 4 4 «>V 

. <JwiJl 4P J^k-il iiU-t JS” t 

(S*^" 0m ^ t£dJl jl*Ai-l ‘-’^J 2'^ U 

<J* ^Liiw. <yai JS" £w*J J t jUj^JI £♦-& ^ t £-1211 

AiJall L^\> jU> <j JiUJl «J>*it?^l ^Jp »lHl £*biil JJT J^JOj . Jl»-1 j 
^ilji Ja£l J> Jp <2 Jail oJU fUul Jp dJUT-U^J If . 2JJJ1 
o j^w*ll 4iJ^ *^4^ Ul>» . { j^i (j £LtUI cN 

( tn js^ ) 



L — oLUl ii.JaJl ^ J — ^!l £UaJl f i (Jwi j *Ul 

t aaJ J l aj^jU-S 1aj-U>* (J I 4a t *lil UjjiiJ 4>«Ju 

c uaii ^ <>: £ j)i J^i J> <> iHi juAii di& jr j* Uij 

L^b- ^ v-^T/u M jA j c <j-.JU-i ^Jp JS” jJ 

aJ*j Syb ^jl ^-' j4 ? * t\j2\ iiili ^Ij j JaJb j4^-l AA«»j 

k>- 4 »j(£-UUI jjS*3iiJbll ^-hill -Upj . »_J jjJI ^l^Jl.S £ 

tj>-b aJU-I 4 (J ^IaJI (^yW^AJ — Jj-IjiJ — ^liJJ lp"l jA £V&ll 
. (Extrorse) L>* jb- £ jl>J] (Introrse) 


(>'■> j dJLc" (Exine) jb~ U* 4 »-t ( <!)l jl 4 ^* ^U) Af- j 

iJ> iii jl! *1 j^-Vl ,_y» i 4 c- ^ jU^I jl 4 ^-b 4 ^- jij t J j j (Intine) 

U^til ^UHI <L>- J>-!:> 3 ! jJI ^~a£j i (Germ pores) OUVl < “ J 1 
( Generative nucleus ) iX^Uxll SljJI ^-*1 I^Jp jilaj j 5 j£ UNJL_>-j 
Ji'Ci ) (J lT (Tube nuclens) A*;^jVl 51 jh\ ^*2 j 3 jJw* 
j j$sJ OL^fi l y**> (Jj t jJ&Jl t*Jlp qUUI a*>- j j c ( YAY 

Jl^iL KiS'jj* A~? jl?“ ^^la*.** Oli C AaL/la jt A«ya„t 

• lpIjLJI ^j^aj t^L*t 4^0 Aalli- 


<U-l4j 0 j| li-AltJt ^*op £bll JiX ; (Gynoccium) £Uil 
34>-ljJ! <J» yj j i Sjy-cll ^ ^4 p ^ <__i’’ v o j c 

^JaJI jl 5 ul 4 1 ^ 

(jS jWt *jJL-! ui c (Ovary) ^ j*U 4 OUaj^J! jJp 

^ C»« S-ilp ■ (Style) ^\ b* ~* A j ilo.‘i <a .« 

^.1 aJp c jliaj_j c (_gij Jl j ^Jaiill l^l« c 3i4jC* 4>0 

ijfl-** JLSx^'i/ ^ull j* J 4 (Stigma) yv-jJ,! 

t tyilvi ^Lpjl ^K ^ Ca ^m.' ; ~. ■ jiili 3 J ^ JI«Oj jl*jVl 

c . £tJa,Jl £jA jjj Av»U- olt jjl ^ OUau^Jl liiJj 

. (Placenta) ^i V* J ^ < 5^4 



lT So>-l j ibjS' ja i ,y tJak^j 

aJ Jlij iLajL* J*l jf oUp y jl 4 ( Delphinium sp ) JjWi (i 
(Fragaria sp) dJLliJl CjU J J lS" (Apocarpous) JjJ <— .*U* *&*>■ 

( Syncarpous ) Jjl j£3l 4>cc d»yo j SO?Ca Jjl j? SAp ja jo jt 
(Jj c (Simple pistil) lla.** Jj^l <jdU-l <j £kii 

l*| JjI j^ll IaXpj . ( Compound pistil ) y Ailttll iiU*l 
^(Lll j ilU>j . Jdii (J* & 

b j£>> m 0^ j-Uj j t ^lil j y ^lj ^.Ul ^UcIVl J~!j jT 

g, Jl Sy j j If - ^U! >sft dy - Aly-^fl ^JL fUcWI 
yi t iildM jU jty j ybLLl ^Udl As*y j 4 ( Primula sp ) 
J <y^‘ di dy Ji' jfll JvaJj 

OJj ( Unilocular) a* y!l -t->j yull aIU-I <J_j c jSjll 

_j!a jl dlya^l ' .J 1 * c? tijli j ( aLI^£* l— 0 *Aa) 

jfj>\ J &‘ Ji^J J^dl Jl d»!y- i£yJ 

<J> yJI 4»*U aI Jlij vJ> y S*Ip Jj yuJ.1 ^-Jio liU-ii j 4 yadl I^^oaj 
y ilAii JJl y-l j }~ I a!>U y ^L.4»'*yi Id* j 4 ( Plurilocular ) 

4 l— >yjl *A Jjl j^Jl iJlP AJU-1 0 JL/S Jj 4 54>dl Jjl j^ll *ljrf*l 

y A*>ciL1 ply-Vl Jj y-l j^-\ 3 Ia> £jj- yV cij 

jUjl J Jl jlJ^ ^y 30 j 4>- *ly-l j£ J] Jj 

l^t aJU-I fl*U J y*l yi-1 iJav» jJj t ( Cruciferae ) f^aJUall <Lvai)l 

. ( False ) aJIS’* 

J OljJtll Qjy yc I ( PJacentation ) 

j-ld IjjL«4 £>) e £l\ i-AP b Ia, TJIpj 4 ^wLII ^)l» ( ytjl 

— ( Parietal ) i£ a>L (y-ill jll *-**> jtJ i '^bll J Jd 
Jp A-j y, OUfljyJl U*AiP ( 4y.l * YV* ) 
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JA JJ^I J* J <3jA J$5 U-Upj . 

(J l£” (Axile) t£jj£ aJ lj ^*^£1! i - jL *S. L^\y>- 

C5*^' Cf^ V* C>A ^ & iiliAj • ( £ : tV* J$W ) 
^1»‘ 4-ij — ( -* t i : YV* jO» ) — (Free central) 

54pIS JW& 5 li£»v< ^p ot p ) ^Jl 

J if j£«li -L^-j tcta l)jJ>wj 4 • <UjL 

— 0*^' s -^'j SjP J* dj&i UKpj . J! o ^ j uU 

£j£ SO^lj ivi^jj Jp JT (£j&-j — tii'i j* TjiU jt 
) <j lT (Apical) £«*jN ‘-V 0 . cA^*' ^ J* 

. ( j : TV* 

< tv* j£a ) 



jSli ^ji.L. j >tg '1» » ( j — I) *<Lx~> 

u* jj J * y ( *" > • J;'/- 1 ' ■*-■*« j*r'J ^'-'V' t 1 ) *-^J' J« *:'V' V *^ 1 
wUVUl ( j - * ) . JU' i j • j> t A» ( c ) ‘ *>:/-!' *«:► j ,>»- 
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^^£11 J\ ^(1 <lf- 3 JpU)I £yt ZJuj Jl Cjf j>- IS] ut 
ste . ( 3 ■ tV* ) j£- (Basal placentation ) 

c (Gramineae) iJb>uJl iLyaill J lT [ y^\ tj OUij^Jl 


(Nicotiana tabacum) OU <j [S' C»li* Jl 





j ; i iX.. ^.y, 0 w.t*. r -.^ 

( J): j*~i JJ J‘*j* */- 

(yr ) (^«) <£>~~ ( J ) 

( j ) t 6V~V.»'JWj:tV ( V ) (S J±\ tr Xj' 

( £ ) < < i.U ) i ijuJ 1 

4/.*^' ( J ) itfjfJ' J*A' ( £ ) • • «4i jJ 1 


4io» « wl Ij A« ^ 3J ^Jl ^■/i~i ^ 

c£ J — ■ — ^ a 1 > 1 — 


j* <-S / — *j c (Funicle) 
(Embryo sac) 

J^«h) 4 j J^a^- C jJjl I (J 

— ( Nucellus) iLw j^Jl 

I3 a — YV^ 

£jJ-' <>• £— 

. (Integuments) <> — ■^<2,1 jl 


(Ju l* J-viJ 

» 

J* mjCi L V-3^AjJ <L— 


5-lpli -Up j . (Micropyle) 
Jli^Wl U>Cj — A+&jjJ\ 
I j^3l -Uj * y — jUJI £* 
. ( Chalaza ) 


j LU uA£ c Jl£i! Up J*tj : X^jjJ I Jl£it 

(Orthotropous) a>^ Aw. ^ 1 i ^ ^ i 

I j^ll j jil _ ( I : YVY ) 

4«^dl Jj . j,p ivwjJl *ljp-t -Ujt jiijl 0 i *b-l-y 

OUaj^Jl ^1^)1 jg\ j ~ ( i_j ; YVY ) j£i — ( Anatropotis ) 
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J* jJLjl j t A' J A ■{£ V c/fJ^ t -' 9 ^' •*** 

*1 >-i 0#ot I jt>^)l £)j$s) >>■ J* 4 i£ A* JA V^ 

^ ' « 

*waj_^!l ij> Ul . V ^ ~ *~ * ^ J 4i * . '**^ ^ 

JJLI ^11 o/j - < £ : wr ) j£i — ( Campylotropous ) 

• i* JJ-I V’'* - J* jijj ‘ '■f'** 

< W j£* ) 



< 4. jkT (^ ) 1 4 „£■;•(»»> ) < ^ P ) ! «1j •; V ^.l 1 ' 

.«j-_,.:V(j) 4 I jiOf(dJ «jj* 1 '(.j)« jMi” (*) ‘j ; :> 1 ' w r:^- , '^r > 


olJldi ^a*« < j cAill l> jC : c A Jl jJp 4<^a jJl olk^il imoJ jj 

l <£ J*j>\ k-i'iUlIj 4j~L-Vl J <jA.ll 4 <jA > 

iJm jJ aJU-I dU* tjj . <jAll Ji**l 4-^-jU-I aJ^sJI i)^<b jjl olkA 
- ( I :• tvr ) j£i — ( Hypogynous) <s-\x* Iflj Sj* j!l 
SjjfcjJl U*iaLL* C-All j U-Upj £ LjIp <jAll JjSyj 

iijZ < jA -1' {£ y£ T j*A» jl t T*jjjiJ U>-lj ^ j~~-* J aJp 4*j j* 

ir ( Pcrigynous ) A-pbl I 4la^ lf*t SjAjll oW?jJ c ^y’U- 4 >*j> j! 

CA*JL . U.li &U-} U»k <jAll d j£> m \aX* j i ( ^ : YVr j£i ) J 
<j* c£ j£**<«* (J <j jAjl) OlAA CL^ .£, TjS - * Til^l 4*« IU^w» J 

— ((T • Y VY'J^i)— ( Epigynons ) 4>b* • j* 

cA^ 1 
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( tvr ) 



*ij> jil olV' - ii t> oWlo j jV IT - jUjVl i&£\ j^\ 

3ji »J* j ( . 4g»Uil *kj»*A i ( t->) . Lob,. (1^ ! J*j (!) ; Je 

. ( lj jtb CStiflj ( ^ ) <-J * yu.ll j*JJ • 


<pl AjjAjJl y^j l iyjJl jy jJl 


L y^jj 

4 yjJt o y u)l ibS’” 

ullP JaaIm) jy^i _}^j^ If* jp*** 

: Jilfiiyjll jyj' 

Jj 

JU3I 


Cj 

C-kH*' 

,). >tajl ioy^ #yj 

J* 

gJWl 

^ *S> v— *» 

f 

tHJ' 

0* * — ri/-* *.) — *J 

Ji 


£ s-w^-** -j— * y 

«U)I ol 

ji o&U j lT <yfc" tsyjll »J*}UJI J Vj 


. 24>*l j!l 

<j& iiUl jy ^Jl : ( Floral formula ) t£jp> jH fcJyUfll 

,Ip tJllaj j t • y 3^*** <P^ oU-^Jl y- <y 

4 «* m ’ * 

dUJl y ^Jlj j^JUll iJUk Lljj — yjll Oyliil jy jJl y 


ii jjjt jt cJlS* lij i jtkj Jl £y Jp JluJl y J\ f i ij* jll JjU* Jp 

jJS** jUo Jp yj . Olla^l Jp 4H4 II Jja )\ «lMi JJ ^e* c 4^ 

CJlS'lijj . Ja*£ JS' (J <•! jSf^l Jp J4/ t£4Jl ^4*11 j^*j)l «4* >• J 

. ^o j*^lj ^ j*ji ** J-^ ^p j 34 j4p ijAjJI (jjljj^/l 

cpIs* C*£ S yh jJI cylS* lij j . (j'*^ ^ Ifip Jl-Ul ^ JImJI ^>y m 3490* 
y m <^\ Za <J y CJlS* lijj c £tdl Jp Jl4ll j* jll Jimt Ja>- y 
. (i^U»Vt Jp Ja>* y. cia-s^ CJlS'lij l»t t o^U-t Ja? 1 



( Papaver ) ^Uvi^-I (J \f <5L>Jl ilf* J 24*9* j UJ jU jVt tiil 
( Inflorescence ) Sj^Jli <-4 yj 5p J jt : i$L)l y j* 4— ^ - dil4>j 
^1 jt ^w*l jlAj^l c£4ll (31« > *'II *jJM Jp 

. 4oIp #-1 ^*a>- a» jj JaJ y* Ul 5 jA jll ^ t ( Peduncle ) 
OyJj t tfjj J»;i ^ J « 4^1 ,y \e^ j*J\ Xijj 

jIaj^/I jf la* <1>U?-^I jji***j cij t <»liallj CjVIJ-I a 4a aIjjJI 

. OLU j j4j 


J*l>*4 44^' 4*^4 4^4^' £d4.p4 W ^ ! 44^ 

. ^mJgD £y4*ll iijl* l*4s^l taj <j\P y (31 2jjJl y+£j t (£ j9“l 

.4j^lc5iUp^yiJI IjJ 4 ^ (Racemose)$ij4^l i jjdl ( > ) 

. j _^l col£* f\yid\ DjSC l^ij : (Cymose) 5ij4^l djjJl ( t ) 


: 5ij4sM > SjjJI 

io4>- i ^Aj 4ii 4iP <i jy^l y^i l*i* J 

t \£j>^ Xjj^j ji-p1 y'o y*>5 jl j****\iJ 1 4aj \fS jU jt ^p i Ja£ , & J 

c l^AOij 4>*4ij jIaj^I jf" ti t>- j4J ->LU*I ^ 4af l4^Aj 

4ACtfdl >j5l jUl^cwbv ^ jl. Jll i. -ajsLl >jft ^ 



(Jj t 4 SJplilt JiP ti <*>A5dl 

SjjJl s*£j * jJ 3 **^ lU tj* U;i iSj*j^ £} a ^ A> 

: Ir- ( YVi fa ) ^1 5wIp dijiA^I jf- 

(J j ^1 J ..k: ~ > ) : ( Simple raceme ) A k^ l AtS jifc*Jl 5 jjill ( t ) 

»113i Jll* c Ul^tl ^ T jt£ cjvh^ V (jL^ ^Ja jU J^l SjjiJI l*** 

m m 

40 J*jf5 ijy ill>j ( Antirrhinum sp. ) £*Jl OL* ijy 
K ']jj 4 IommJ 40 yu& ^JS j^fl jyil Vij * (Panicle) i^ll 

, (_Jj»Jl oLi (J if* jU j^fl 

40 y£,t & i SjjiB k 4«ij^^Jl l»ifc I (Corymb) ) 

i£ y*~A ,J jlfcjVl p J a s J ^ki-j jU J^/t (31*^ V} 

. (Iberis) ^juNt < “''^ J * * jy tj tS^To ^57 4>-lj 
• 

4>" jj J} £l ^%JL!I Sj^Jl J : (Umbel) 3 jjJl (j?) 

IctSj jb* vi-lJ-i." _y i jUjtyl ^Ji oL*>LJI 

JL>-I J (j 4j&A* life j 4 Jb“l J j/* o' 

(Compound umbel) 4*5^11 4 *aJ-I SjjJI J kt . 4-kill SjjJI J \X"bj2j 
csf~4-> 4 SO?-lj 4ki' ja ^fa £jJ SwIp J| SjjJJ Js^^l j^l {fa* 

Sjj^l J >j*l lr cP* aJ jU jT SU* Ijv* JT 

jCU?j t tpj-A j&'y I ^ 4*5^11 4m*m 4^I SjjJlj < 4k^Jl 4**-4-l 
« 

. (Umbelliferae) 4L«m)I j*r ^pl oUvJI 

i)tvi 4ji jiJI 5 j jlll Jo- (3j 4 JJ ^ j I (Spike) 4LL> ( ^ ) 

J*J-I t)U C»U S IjIllUl ( 4 ^jm e^il j 4JU- U 
(Compound spike) *Sj* Vr^"- ~ a jj fa^} ) (Plpntago major) 
U* *fa . c (Triticum sp.) jviJl JlU 4JUhjJ| aJUs^JJ ObU.l^- fa£ 

Ja jliaj 4 4k-«jjl JjLJl ^ t>ap jIaJ^I ^ VAi Jjk^4 J 



CflS jt iJUf- i (Spikelet) mJLJL# S4>-lj)l 

J. OUll c_Akii jUj^fl JA IJLP y> pj i j^ai 

[( YVtjjj£i ) '. 






jUjVl y iJp y* LS jj SjjJl a op : (Catkin) ij* 6jy (A) 

c JUi y* Sj^iJI c Si^-j * ^LLJI <j S-JU-I 

.(Salix sp.) OlvuLvoll OLj ijy tilli Jli^ c ZJl* y- OLL2JI 0 j&^JIp j 

JJ* O' Ml XLUI V^" J I (Spadix) V^l 5 Ji» ( J ) 

lO jiJ o yS" Sail* L^iliJj c ^Ui-I 5i^-j jlp j^/lj Jaip y&t** SjjiJl 

.^-UttJI (J [S' a! ^l* jt ^UJI l5” *■' 0 t (Spathe) SjLaIIj 

c 3ii*i* Ml^il j U>-tj £ jJl lip (J ; (Capitulum) 4 pUM ( j ) 
i} ji 4~JUU jlp j^l {Jy~jj i c5jj^' Ip* 

j^J! (J t j£^il ci * jikyaJl jlp j^/l b— «j>* 

aS^SJL (_j yJ <ijl5ci1 CjLLaII y> 4P jlp jfyb 4 pjU~l (Jj 

OlJU <J if 3i>-l j 3 j*j l^tf I^p (J Sjjill j«lJ j c (Involucre) 

. (Compositae) IS'J ll^Lill 

: jijoil 5j>Jl 

JUI ^X ijai dJU<j b A-i jiall J*pl jjl JA jlpjtyi liL' lip J 
or* 1 f ojU! y}\ j i>t‘ a-*JU- £jj j\ £j l ^ f c aXp^I 
ijyi I J* yd Cj\ y a ip a ybliajl tip j^CJ U* j c Ip jX t_AaJ jUjt 

^1 j - b*- ^1 Jb J - UWI jlp Tjuj I Up Jpj < ^TJiL 

Jp - r-biJMt ot <j*C t Lj$J J>j Jijl > jty IjJj f M jt 

^ • « ’ 

3 jjii j . (Ji^ til (J^' — Si jiiil j^P Sj^J' (J 

: ( TV* aJ^‘ J] Si jJ^\ 

Si->-j Sk^-Hx)' S jjJl (J ; (Monochasium) 4-pill jJL^j jjj-ll ( t ) 
t SjPJj L$rH 4 wr^Ml jIp j^fl iAP M A««ill 

s^j i^yi Sj>!i J ut . Syb ^ W a1 jj a>ij ^;b- 

jlP j"Vl O jflaj l^ip-t ( (jv^^Pj UpCJj .< jlpj^il t5A<0 OuJl 




f Cf J i <J £*bWllj j ,y S^*-l j 4-?-b‘ ti 

ti 4 (Helicoid) Sjjdt 4 ti j4o 

>j*l <j ^iaJ jllj . (Boragin?.ccae) iX^-l 

5 j ^Jl i l>* jt j-l j j c (j'xLlii* ti <Jl*dl 

. (Linum) Ob^ll OlJ *jy* <■ (Scorpio id) 

« wJLTI iJl'j a^mJI 5 jji\ l (Dichasium) 4JU) SjjJl (u ) 

^ t »jC jJ- jyM <3t-*dJ 4 -bju jUjl j* u-S" /J 

4 C^y* y. <j^d £>UV OU jyM Jp O^Ui o* 

<l)lJ jA jJI J- U J j <uS"^ 1I oj ^i)l (_} 1*1 « t^jVl djA jjl ijA L -j ^4^1 
j4p 1*^ ^ t ^ iiftr-J^ ^jj L> olxjul^l 

« a 

. (Gypsophtla) !>Lj OL 1 t j \5~ ol y. 
a? t-^ 1 U — #> _)-w i (Polychasium) 5Jb4P fljjilt (^) 

. OjA^ib (jlk^ (Jrtj jAj ^j4 _/vS^T 4-<A<Sjl 4 »JUj 

— ^UJI j^* ti J/w jliu 0]j — >w.^iili 34 j4p oj^i\j 

4JU)I ti \c^j t (Jb 0 0 j* jh -ia *< jS ti«J^ ti ^ ^1 

jl* jVl £• j4J j£* ti/xi ^ • jAjll (1)^ \L>J&- 

. J 

idjL* £j i^t ^4 jl Olp y 4 J Jal^ «»>lj^il ilLfcj 

^l ,j^ *- J J j^Jl »-jlj jJi J »iJ)i 4 

0 ^J-^l 4^P yjl OljjJl dJUk yu<s»t jt t t-ibw ti 0i j4^l 4*P ji)l 

^lj4j.0jpUJl^.bl^lVr j&lJgjjajUb JllrytOjSj 
•4-^- j »^jI jjJJ 4juU-l ^y*^l t3f^ <j5^ <jW SjjJl T^jT 

. iUiJ! 



gtJiUl 


: ^J&JI 

c ^15)31 O' 0 . V* ^IjjAII «—» y>~ £*iJ bJiP 

4 Of fJi»A ipxSJu £jU“l <_^i (l)l>C4j J . ( J03 ( J£* (J Uj yi- J 

AJ jA A«^ip“ lj^9" J C ^liiMI V.J y9- ^ 

(Lines of rbiiVl i» *.ife * tlJbll ^ilsj- ^Jp £uy* j 

|j-ull liMl jjA ^UJJI *--* y>- Jl£j l aJU- l3 jjJ J i dehiscence) 

. (Pollination) 

5 j*jl\ f jMjb <_i} ij* j dii» ^^-UU! c-> JliiJl) ^t-ilxJI ^ lilj 

i ( S If - pollination ) kb Q'iUI y** jJp S y» j jt _ 

OlJ ^p j 9 ^ ® j*j cil f jAj tik* ^UUI > j-s* iLsUxil bj l»t 

. (Cross-pollination) ^>1 aJL*)I jU-& ^Jp jlial yM 

^1 j*Ji ^jpou j> 1 jt) T jial 4 OtlJI (j\j jP ^ jlaU-l ^.iJbJlj 

JP JbJl ^lyapT Jlyail! J»*l jjJI *JU 4 A? j4?~ ^Jp UpLJ ^!l 

m m 

Up>jJ 4iy c (Unisexual) jUjl <j aUopI 

jCll ^ol>-t OlJI * Jb-I j OU Jp iyi^flj Ai/OJI > _#! 
(J j (Dioecious) jpw-i ! (JUJ ijrX^ajCA ,j\JlJ J* j' (Monoecious) 

• j ij&'Sltf-l'#4A 

^(bt ^4 jS“ Vl ^*1 A****\^"i aIo/IP^I ^ y »A>-1 Ty, Oj jCfU dJJUS^ 
aj-Lx^/I fy*** yAn ^ t ^|p UpUJ jjll 

a u> jh yji'vv Jl-J^ c>x v dju>j c t ai jj 

£J&\ bi Vi W ^ihJl dj£> V j » c Uill v> ^ JUu-V 

aJU-1 «4a (J jbjVl bJAy** jjj 4 Asjmx^U <5 SjA j (jl| 

t ^ j>-l OlJU (jj 4 (Protandrous) j£ Jd I o l^-l 



4 2"^“ J ti^« ^»mxL t i v'J j (_jt 

cSy*^ ^3*1 iili*j . (Protogynous) aJ _ yVl t£\y. a ^*pl <-A-/>jJ 

<!*£■ (_j (J lijdl *y?j P t ^jl^Jll viJbil i A-^t 

. ii ijdl JOS l *Xe ^XJl jT 4 ^Lil 

^JiPl t JSUj 24 m iSjA (ii *j>j ,y ^UiJI Ja^Jj 

j.SI'JL ij 4 «lli aWUjj ^*UUI *—>*&- JUsil ^j 1« Tj^Uj t w^l 

. wai^unj^jjijpdlb 


14a <1>4^- : ( Wind-Pollination or Anemophily ) jjl jii ^tpAlsIt 
aJUnJI AiwaiH OliLi J JapJlj jJ «Jl-<ljl — J (J ^aUI ^ Jl 

jjJUM ®4*>j 2k-J jlAjVl Oljj ObUiJl ^ aJj4>- j£jj t 1 a _/Aj 

« 

I* jiijj 4_j*-l pi A»J J»ijl JA j 4 £-U)JI «—> y?~ (jA « J*£ CAS £yj > J ^pi 

ii jScll ^>»>- j£*j iJL^I zJjv (_jl jAI QpibJl l^i ^Jl Oblpl (J 
4?-Li ^v-oj, 1 4 £*IJU)I t— > y&- ^jA a Cj\S ^ Ia j1j*>-Ij 

j4* dlUjj ( ^ \ Y^V (3^* ) V**iJ 

J aJLU? oV4« Sj^JI a d[j . aX^JI aJLvsu!I j ir c ai 

T 4pL*J tf 4 A^pJ-l aJ^4 j <aLm ii ^il J iii).iSj 4 

•* . ? , . 

A?4j ^Jilal! AjJl jA >jVl jv<CJj , ^U)JI <—> y&- j a! J p 

4 .il M wt (£ J^j *1^1 ji Aj jIp O jl L»| 4 If ^ jl 

. ^JbJI i j~>- tljllLJl aj y^j ^JUl «— >!u^-l <3i y&Sj 


y£ ^pl CiliyaJI 0^ J 4 I (Insect-pollination) t £ ^dUl 

(S (j ^~. pi ^ j Ia ^ ^ ^*aU 1 Ajyi^ jIaj^I 
•te? y j a j ji> & J*'’* t 3'l rf4 pi J • aj 1*^-1 c)l P^l jA 

<X&- W *1 ^* yy i ^{^^1 jl t>JaL l* t) ^JiJI 4 C->dl ^3^ 

. 5^4 pi ^ *1^1 jT jT OMJI OpI y 



- *U Y - 


j! AjjJt^- jl*jVl ij ^-ISUI v-> y>" jbcj 

4i*a£ {^JUI jill t 2 IfihJ ^ 

^ISJJI <+*i y>- AjJlpJ C ^UUI £•>• (JLiC***^ l^-U^ 

ov^iJI Ol jj jl* j^/l (Jj c ,^*>- _^JI aj { y £ -^ j*p± jJ (Ji ^ 9 j 9 " ^ 

#•1 yJ\ ^P ^|j <jfi)l J <— ■*! jJiji-l ^p 

i^J^/l j£i l^i 0>yJl 4^1 JJl >J*I J I^AJ i y?-)\ ^ Ual-I 

( j^U*al«l o ^waill ^ ^-1 Ol ji Ol jjJ~\ ^Jp j4>Cj iiiwaJl iL jJall 
(_£ *— ®^WI ^Jp Jsu^ U-Up , 

« 

Lfw-Jf- ti«b»-l (J jf-\ 0 j*j (Jl C.I & I U lili i *1 ylL 3i yj- jil 
• Ji 5 U* C 1 ^ 1 4 


: gftll ^T 

2J I J Id I Ja** jJp 4L/*j t (^ ^} 0 jA j y* ^piUl <UT <_a!x^ 

( Lathyras odoratus ) j^Aj)l iLo : ^ OljU 4 *jjT jU ji j j^fcll 
c ,.~«JtJI ol — y-j ( Viola tricolor ) ‘uJUlj (Salvia sp. ) LiL—Jlj 

. (Heliantbus anauus) 


jja jll aL*o S y>j (j ^ik)l 4JU0 djib j ^ f%M 4JT 

jvj . i»l P aJLaj <J*\ ji)l Al^yg.ja'l jlp jl J <_£JUl ^yUl £y 

1 4 *+ 0 jj jWl ^>*1 I^Jp <jda> 5 ^vif* A-iU- ibj jUjVl «4 a {J ^tjyll 
O^UI JA t A>4>-Vl *uij ijjU-l 4 ^tj 

^lk3t »— S^j j < ( YVI jJ^vi ) ^1^** 0l*i>-ljj Olwbxxl 4^»U^ft 

4P- y JlA 4 ^j\J.,a AjjJ t Aij^A J? 4>«2j t Aj«A*xT 0 jj<* 

U>-L j t iJL» — <LaU-I jyk j — SyiUJl SlvL-Ji iJftU-l ^ 

Jp yf-)\ Jij>k ^ 4 djto <J& 



( YV1 j£i ) 



*Af itti j r/". / 

J jf j* ( I ) ; '£jl'-l’ V^f' J 

< *j* jb C V ) »v»j^ t/ ' 

. t u«( j)i^j^w ( c y 


l Aj-UVl Up! £tk,JI 

. . r ; * 

(J f 

•L^JIJ 4 ^ 

r-L>« 34 pU Xs- ibi«l 

ei <J>dM c? 

. «jj^' JjjjN *k 


J 0 / v /^l Ulj 

Ja^T L*UP4jf c ^Jhll aJT 

£»47j jjp 0 yijU 

a! (_£*i!l J 

Jl Sj yidl 5 Lull 

[$* j 

dHd J* '-r’stJ <■ i5jjj\ 

dh£ Jt ^-J.! J 

CO yii-l jJaJI ^JauJb 

3y jjl 3 Jj~\ jiUT U.Up j 

t$**3 *1 j^*Vb Jjj 
aj^a^VI 1 


&1 j. • Jjji J*b 

c£ j>-' 3 jA j 3 jdJ-l C»jl j L* 


^Jl C»J I Li db>- ' 

5 jy? (J& 1 L ^* - ' jfo 

gi Ja£ dJJJoj t JU> 


•Util 



_ -no _ 


Jte U U I ij—Aj i UJLN o jA j 4 J ^jaU)I 4 J T 

^jA ,jA u ^cj j & jd Lf. ^1 y j 

LUJl aa£JI (jU j$\7 ulUU^I jUbJij d»^ti 

O jiX - 1 IjJp V' J)l (YVV ) JiJl Ai-Ul 0 j& Ul.ty 
CjIjIx^ UUI . Sj^iJI jj£ o-uUi» ( Jat] ti 5 jA jfi Jl-tf j 
^yiai -lUj . viHl ^yas JvU> Jij^ (Connective) Jajlj Sol-U- j£j ^ 
4*ilj JU-I JU^JI <J j 4 ^Jjp jP-Vlj c->y3>- tiJsli 
. jw** j3“Nl J LP 4 Jj^l 

^fJLi ^rwail' ^IjUJl Ul < c_~*aJ-l dHl J^Ja)l £l>i)l 

ti crJljU j|fJUl! (JUuJl ajj t ( J7 ; YVV ) ^JU!l ^^aAllj 
. 3 Ap 15 J~-J' jj^iJ 1 **»’• 

UiJI Jau^j 4 {J*?-jJl 4 i>-li SjAj)! 0 jjj 1 UUpj 

( YVV J& ) 



(• i»jl > 0) ;L .* 1J ' -V -* Ar^ 1 e* 

,,l > ji ,fJ> -*> '-y> x j J > £•"■' 

UT, &"/ ^ >4 <E) ‘ ^ 

jr j... -vj > e“ (>) 4 **? ^ UUI 

U> y* j- J4-'J» ail V«> : - r ‘ 1 ' 

j*-j uu > ( .iaw t, / 1 v‘j ( *> ‘C ' 1 * 1 'fyf V* 
•( >./" J* $ Cl/*' e-: 1 ' 



AWOiJ i l J*V 4 <J^**M 

t^l t)Lw*^ Ulyadll tD)u) UJ ii j>tU ( c-> ; YVV 

m 

Jp ^UUI c-* y>- OUiio j — ( i : YVV j£i j if _ A*i! Jl i_— >■ ) 

g*ai V* 5JU- Jll (J a*Ip cl>A£ l* U* j < o jiJ~\ j$> 

Uai j j<J £ldl ^yju jpj ^)l aJWI aJU- jll (J Ut . £^11 jJJ* 
j3j* bAi*> i ^UWI y>- jLc^ 'i OLf^j ( ^ • YVV ) ^aU 
ja ^-lil)! cj y>- Jj&J £)U»j c b^laj ^dl Uai <*Jb£ Syi j)l 5 jiJ ~ I 

. ij/- j I o 

Oj^v* juV j* AwnilJl 5 j<Aj l-iT ^ ! 4m>U) t jlbj J 4 jJT 
01 jSlI /iJ 4 “tfl 33 lA aLsAAL* O^Ls* <j* 

ipUa^^b aLa)I ( Aj jLX* ji> aL^uCa O^Ixj 

m «* 

t) j&iJ 4 ( I t YVA (Spur) aS*a ^Jp <*1-p»i!1 

iiJIj I J j> i) y* j o ^wad J? U AjA**T (j* 

u^cll J wfcUjll J : k,-ij . ( r : YVA j£i ) (&4i U^iUJj 

t>'V j t ( o : YVA j£i ) jL*li J*b «>J4Jlj U j£ : J j>U^I 
• • «• * 

^Idl lJS'joj i jL$U <j t^JUl <_£>- ^11 j^il aJL>-j jAp 

p¥ t <jrk ^ (j^A 1 u* £j*-J 4 <**d* Ji'jS" ja 
^UUI «-» j-»- ( i : YVA ) J\* *y>? ^UVl A?Ja*- Jp 

. ^A«J1 A» jii- SjJl j AAfciJj 


j A<u*b'^fl aO Jijj* Amm'LJI # jAj # ^3^ L**AiPj 

V>r*“ V*- - J 4 Jr*" J' <* (_^aa! jU^il J 

^Jl SAjl^li ^-J.1 j* ••A* <S* 3*3 4 ^bUI 

* oAa cJLc!I l* li| j . 4JIJDI ^ib]l jAxo i*JAj j 1 aj jUa 

«A;1 jJl ii j>Cj 5 jA j 

AiJUil ^-UUI <-j ^« xli *>L| fj* j<j 4 cjaI^-1 

• ^ p f k a*> 4 f» ,,J . 




u i ( ♦ ) • cM* JJ) 1 t} li l i)l G&> sl, i ^- ll O **' ^ 

J.KU Ji« r: U,. jui»>*JV< c ) . ^ <V> « *r^' *:"0) '• */•* 
( £), .|U< CJ») ‘ el:H „* M-'-' 0* v’ u a; 'j <j) ‘ jC U1 ’ **** 

jJ Ji-M J^ :f (J) 4 ^ (j) * 


^Lp CjL) (J Sj^J! ^ £l*P o jib J ^vjdLJI aJT 

J a »* t Artull^-I <— *1 _^ajH [£_ y +^ ^JsIa* 

Ja*£ ijaxill (Disc florets) A^jill AjjjJVI ^ **■ y*£- 

t( YV^ i 3-U?-j ( Ray florets ) i^UA Ol>*j \ — r 

•» < 

Cj\ jj* j\ L*t _ ^aUI l^i ^11 j — ^>- Ol job j)|j 

0i A * _/*^ ^ 5 job jJI t_-S* jj j . i^JUi *LpUA1I 

t JSviJl jAj vl»!>b ^ gip^l l^J 

Ja ^JJaJ Ip^* Uj^“J tj 0 ^ cT* 

* • u)**“ , i c ^ <CU4 ^ * V 1 - 

J>*UJI ^1 £%*&> U.Lpj c I ii j^l I ^voj y°J 

13)1 dlla^J i» lj]i c il ^dl jjo j ^UJJI V .Jr*” 



- 11A - 


( m ) 



:> 


£ w 

— v iCn-P* f^‘ j* 

£.31:11 >b*1 


t 

u*.^- J&B'r 0 * 

^.illjlL* <1»V' V>^ 1 


l^Jtbu *AiL?-j 4 4j^dl 4 j joVl 'j* J jd £”UUi »— >y>~ 4-»Ut & 
l» y ja»U jbfjU-’ 1 (j l>*J?..*Jl_J l 6jyO)\ Jfr L«-X«P t 

t A^ull ^ ^d]i jj ji ~Us- ^LtUi * — * y?~ If* 

jU j^j j ( ^-UUI «— >j*>- <31-1*11 jlWall Ol^«ia.w)l l»1 

-Upj i ( TV^ ^ (^WmAI jt- Xfi Jullai* 

<JLai*W OUW-UI d)l>«ja^«JI illwlij t ijw«Al 

. ^UHI *-;_*>• 

_ J^l 5U-JLI (J ^Lp ^|p S j%L> l Jajb I^Jj 
lili 4 5 jJJ~\ ^-UUi c-j ^ CiU — l^J J j£j 

i— j jp- d.-U ‘ j I — o&: J&* <3UoJ.I OlTj — i_§ 5 jy Ji iUJb‘1 U 

. ^tJilAI A-l/ - tiilAj j c jjJLiuAl Jj ^UIJI 
Ji > $\ oU. slf. y jijjiii ciir G] i,t 

% " L - “ m 

<3U?M-dl jAj Jlj ilJJi j < <jl-Ul £*-ib)l 

J*|.f u‘J i jtlaJl J* £* <pl Qlj«AJl 

. (^lAJl ^ c ‘ y J & jj ^\>Jaj! J| ^-ISUI 



: { $? ^ tr 4 y.jfi 3 


4 I Ai«A ^P 4ylJ jJl *0/ 0*P 

ObiU- ^jaj * jiJl 10* SOpIS XP J 4 A^liSil bt)U-l Ja ip yjz JA 0 _j$0 

OiP 5 ^dxJl C*£ iJ>- j**Jj . ll jj£li 01 y^o Ols^»«-w> 

• * • 

sail j\ a-I^i LjJp ^Lki j ( s Ab^^aJl; ii 

t ( I : YA* j£-J> ) ( Megaspore mother cell ) S y&\ <a J jpJ) 

«• 

tjlj& 4*p — til j^l lijl — dpjlb* I ^jc2j 

JT sl^; «y£*j t ( ^ : YA* j£d > a^lj j l^U- 

jjp-b (i| ipcll — AjS Jai\ iJJ-l 0>-l; ^ i iju^ajl AP j+£~\ S 0*>j 

i \>\>a ji 1(-Ij j2^ OXw ^ (^ ^>-Vl <d/>liJI l<b 4 >£ll J — iL a y» Jl 

i ( Mogaspore ) S — H i* OiL?- cO j*J ^pl i <J ^lajl SJJ-I 

4* 

.(O : YA* )j£d)l JlT 


cr“i^i o lf»p (^*4 ® 5* a* j^l ^l jJcIl ii»a^j 

<J> jJail <Jj l^la^l i) j>*£ t <0”l 'jl til 51. y^ ^1 4 

4 ( 4 I ; Y A \ ) t£ J^^ll ^ jl*ll ti] {£ jt-'l I A >£j (£ yiiJl 

£* Xp dilXj 4 sO*' y 4 O'ilj^l Orib ^ja Sa^-lj 
JS” 5i^J JUajb'l dili <~JUj j 4 ( JT • YA \ ) i,!l ^jl 

Oji — obl^jill t ^i’l jS^4 J Ap 

^vAj dilO^j 4 ( ^ I YA^ (J^’ ) lOUap-Vl xlJj — ^bxl 
d-»^sll ij^ll {j* 5l y £> i»l^ ^ 4 Ole £■ M wd* (Ja^-I Jj-^ll 

tJ* y3 j 4 Aj jIp Jliij f j^ij^i"'*^ O* ^ >r ) a> . & <--* jl*Jl OiP AA«pdl 

jUajj 4 (Egg apparatus) j^l ja ip_^4iil>aft 

Icii 4 (Ovum or egg cell) iwi^ll iJJ-l jt i^XJI ^1 ^^-jll i-U-l ^Jp 

J IT — ( Synergids ) ^OpLJII ,j-xU-lj Oli^Vl 01— .t.U-1 iJsjC 

«• « 

( Polar dnvWl Cn'j^V ^ Ob jTJLI OUI ^xJI - ( YA ^ ) 



*‘y CiV.'.) rf <^iy, ^ \i^ j* J_)i* £l H 

•aUjjU.liJl ^\.r,i (y->) < _,»• »j)I y 4_At J| • ^i.l' 4.1*. jjt (l) ; 

[y_jC.:(a) i ww J |,li:;; Mt JJ *j)t^t4.1»ll (g) < ^il* J1 

wlfcH l.y»l'L<L j:< uJti.:«^j w/fj' ■»•■ l.i^UI i.141'^,* » /.C. I'4» y _*»ll 
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^ #! ^**1 aj£ 1«JI 5! jJl (j&b 01#“»Uj L ««Upj t nuclei ) 
( Definitive oiJ^\ 31 jJl jt ( Primary endosperm nucleus ) AjIwtoVl 
Jsl >cs iSj^^ 4AA>«jdl i^Vl L*l c nucleus ) 

b^U-l ifJfi lS^" J f fj* Aikj l^» SO?-! j 

. ( YA\ J& 1 ) J lS~ (Antipodal cells) aJL^JI 

< w JSCs) 



j<j£l ,/(»-') VKj*" «jU» j-T UjjJI „i V> wUIW Uii! ty., 

• s«0«-y J ,ii^. (fc 4i 1>rt C 


: : yU^yi 

wUo^^U SL^» isOj^JI <i^' cri^ 1 0d^“ UiAiP 

oUNl J Iaj ^~At Jp £-UI a-p- CjJ j U Iili c (Fertilization) 
Si j^l l|T<l^ Ji&J j i (Pollen tube) ^UM i _jJl 1^ ^ j>& 

C?*ij* '* y J>] i SljJI I^JJj ( a : YAY (J& 1 ) 

( J SJbtf ^UH! Aj j Jl ywij- ( * : YAY J^i)— (Male nuclei) 

\k>s^mma _fjL Jl 4^ctf a^2j ^Jl (J>) IAjv^j >>U & j t ( YAY 1 ) ^tll 

^vjj c? J ^ lft _) jAt oil* 

..^UBI 4l ^*>1 l— t SljJI »tJ4Ap_J L 

f ‘ tr^ 1 J^'^./^ o^'/j c rtjV.j 4 

( j : YAY J£a ) <*yi ^ pCi^rOll <>*l ^Jl ^a»| v >* 
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( YAY ) 



.U fW^( I ) : C ua '^ J ° ur ‘ ; ’- } '' 1 

J vir ■ v « t. • , ■ * L i r lil \: *■ ( r • — ) * J • 

i«L»v»:H ‘ ^ ; u ( ( c 9 } ; i Am/, 

^ (,). *f* ***** X 

, r .^ ? * u . > ( j ) t 1 )* ‘r^s ; 'r < ) ‘ ^ A - ~ 


<LJlii l^-.l y 7tvs<aJ j 4 A?*9}Wl U j^xi U^lJl ^3 4>cJ j 4 (_£.a!I jl<A^-l 

A**i*Jlj Aj *1)1 J/jl jXll *1 ^X>-l tii 4 AP_j*«*M 

(J J4 A?*®^Ul *c^Sj t«Ajj -.4jil>-l 4*fL+a4P’y9.£j^P- 

aj £ aJI si ^i)l AsflwJt sl a* /' all Sl jiJI aj jl>cj (£*iJI 

AsftJl SljJl c ( j ; YAY ji^vi ) aJIax/^I ^ jwij-UVI oI^xj 
#U*> ^L-i’V A^JJ ^_/-*>*j-i; , ^l ttL j4 (Triploid) aJLvoJI ap _^ sil aJ^\j 


^jC^-l Uaj^ ^4?w>j 4 til j*?“l AjI*^ ^ yu^oljl -Uj j , Si j^lll 

* Oi^ U* j^ljN '& V 1 *^ * >\y ' u* ^1 u 




( YAP ) 


: uj jljfc 
I 0 

jt-Uj W5 UI>jS 1 t A> J^l 

jlmL* ji- jjCUls*- ^XcJ 

Iv* t (I : YAt j£i) 

<Jl vy^ 1 j i LopUII ^ 

m * 

Ol oO_P ^.J&i e ^Jwajl Ul 

j£U ) b^L_J-l liv? 0 j&J 

4— J£l JijuJj < ( <_* : YAt 

— U M H 1*-U 4jI^.' 4— Ip ^jaJ j^Jl 
(AOxi^-l aJU-L — ^UJI ^p flwU^JI 
‘bn-L U*oj c (Embryonic cell) 
(Embryo <JvA r l ^jJLl l f*Ui‘V 
aJL 0 j£j propsr) 
jUl AiOpU.il UCl ^ ii! jUVb 
< — ~L^! ^Oj i^dll (Suspsnsor) 
A— ^ AOJuJbl 
jA^l/U^ib (J aJw^-I 

■ ^* il f ( C * ) L»lj 

a> jO^ b^U-l ^Uil i I YAijJ^i ) b^>- «ijl (J| 

( -U — j : YA1 j£$> ) Sop *o* ( a : YAi) b^b* 6U 

hfj0 bM _^ j iSj*^ MiM Uiu V 3 j£? Ua> J1 >o*j 
* ' « • 

. (Protambium) 1 ^u’Vi Jujyi ^J3i Ul 



( » 4 £ f cj ) < fl.*; i (l) : c*l*s j Oj^' 

' < yf j ) « l y»- ( * ) < J aJ^4» 

( J* ) *.i j..a j J» ( i» ) 4 fUirt Jiy ju y*l' 
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^ _/i>H ^p S-LaJI UU!t L^U-t 

. Ujw tc* ^ jJI Hi* uAj^»j£ «U»« jj — JpriUll Ol oIiLj 

. uu» c.£ 4i^Ji j j>M- 1 i,u Uy j.iJi ^ v.^ 511 l>li ul 

J* 

UUiil — a } 3 _/i> u- 4-1^ -Uj — ^ ol jj 

y lj- Jsu^ iji'Vl cJ*U> jJp* y Ajiu c tjljla Uj^<* 
r*jk“ ^ILj <!)t W £*j*“*^ Lipj • f ./**J-tfNl l *'^J 

•ij»upj — - aaL^I oUlwl jj«L — * jJL)l y I* j>» 

J^b |^'<i^ , l ^ *b^ A tt w) i O j(*<j«iiJ l^*L (j 4<!I UMji 

mm * 

. 7*a If-b <-llLj>- 3jkiJi (.A«^yj c oLdUJi 

Ukylvj ol j ■ y J^uLill Olji Ob'lJl ^.sJLI ci', _^»_j 
OljS JJ*L (j L»l 4 _/iJJ *3jJa!l (J ^J.Ai-1 •^t’ lc*i| 4 j)l 

J^^U. I v— ibM ^Jp ^cJ 3U?-lj aaU j<& 3-b-l jJI <aU!I 

• j*A^ U* (]£i 4 

j J& l ~) j 1 aju4-JI 3bIpLJiI L!)\i-I <— *Xf" >Ui j 

£)L.vaj^Jl OU^UJl A_ l«^aT> ^ i y (jU! *j JLl Al; j5j *UJI (^>A^-I 

. 5 jiJl ^ ^j f yj c 3 j*. jcJl li j^J 

( TA® ) 3j jJI OL^IS"" y OlJ »j 3Li-l Sjji h*~i lijj 

^<>-lill aUa y <-wU yi i yt^Aj <3y jpr I oijA 0 tii ^ 

«J»ls^ t <*«>• jd\ OlJUjl j OlJ ,j 5 Li- 1 Sjji 

Oj j I 4 ** 3 i>*ji uUI ^ ^ *J 

<«UjL« ^ t/j' OLJl ( eJ jk I 

• ^ J* t 5 ‘t Xajlj 





</— ai) 


cJjtP y C»1 j*5 f J*> < c^lya^'Vl A*l^ #1^1 *Up 

m 

<il <S^\ °'w^' 'tij ‘ u^ 1 ^ £?kj < 

Oij . ( Fruit ) 3y^l tUIS jp i 3y> jH <j* <J 

L«t < ( Pyrus mains ) ^JLaxJI (j lS~ S jX*l fjijfc <j CpcII i) 
f J yM\ J JUfc SjIp jjfi - J o^bll J 0>LJt J*. _ 

< dUpbtil s*-Ia ^p u^ULxll * ^ * t Cyj^ 1 

JUj Tib ^1^11 Jib ( Solanom melongena ) jl^ilil jU J i^tLJ 

5y Jj c Ot>bJl ( Cucurbita sp. ) £y)l 5y Jj . SyM 

. Ujw S Al*ai« h-U^I ( _j 4J ( Punlcasp. ) t)l* J\ 


t o ^ (J S4>l j a^* J y? y 3 y*l ^p SjJUl 

(J y-Vlj ^LJU ^LJi UUaJl y Jic . <1>1&-U 3 y}\ ^Jp 4»*y 

.pWJ** 


I Ijv* a -I p wILaj c 3 -Ip jWl 

S^jil £* iit jt j*4* j^aJ.1 <y UJ syi ( Vjt ) 


< (True) AiilsP jCnJ cJj^/l £yJi ^y (JJI jWU t C-p*sll 
• (Pseudocarps or false fruits) jWL <J* jKJ y*Vl fjdl <y ^ 

4 5 j^ <y 5 j*j <y uij& ( V.^ ) 

(Multiple or a-^jII jlA JlSH j (Simple fruits) aI^-JI jl — 6*1 cJa^jj 
Jjl^l aJU S-b-1 j 3 yj y tii* ^1 3 ^1 Ut Composite fruits) 

*~ 4f 4 

• (Aggregate fruit) A**>d! 5 yrk <J> yci 


; JVI Jp j\Jl ^ j& j 

!•• • 



O I 
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: iJl jUiJl 

^.i j £. H y i*ie- y Ujj 34>-lj J. S’” pL« Ul OwU lixJ 

( tjtt ) j (Dry fruits) AiU-' jl^'l ) i y (Ji Jr^j < 4*p»ulil 

. (Succulent fruits) AjjUJI jl<Jt 

: 'aiuui jUsJl(Vjt) 

'(.ii c c UU- jl-tJLl 0 j^!l o4* <J 

: ajVI ' £l jiVl 

Jla; JJ1 yj l (Indehiscent) 4?t£&ll jP 4Jl^l jUill ( f ) 

« 

• * Jaj V} jj-Ul j *)/j t Til** 

(j Je&j jUi-l ^ob l^ij : (Dehiscent) kcAdl jUiH (cj ) 

. 5 jJUl j j^cxJ < s A 

j4p <Jj J^'l : (Schizocp.rpic) < U & l l jUill (^) 

ti^ V" 4 4 ilii*' Jki j c (Mericarps) 

. 3wb-l j 5j-L 

• cs* 4 jO' J*4j J • ^XStfAl j£ iiU'l jU-Jl — \ 

m 

\ 

<1j jf y <-£ s^J — ( I I YA*\ j£i ) — (Achenc) 6 jj&A Jl — \ 

• • 

S^*ajL c^-lU* jl ^ J . 54>-l J 3 j4; <,£ S4»-l j 

3 wit j /” ( < £4>-l i£U 3 Silpj i 3>tJI 

. > jJ\ (J 15"* 4.1 J* 

y /j — ( '. Y A*\ — i ) — (Cypscla) . — Y 

4 #« 1 >I J OjwL ^Jp d 41 jP ^Jj r 

^ Lp Jw4 4 1 4Xwv^2Jljl jit jJ lT 4 « j4Jl fl ^SJ ^ 

^iiJl A-4J _ ( ^ : YA*\ ) — (Caryop;is) ijJJ — f 

'• (Triticum) ^Jill l J 4 S jwlJl 3 ^ai 0^ V| 
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j\ JcL/* JA lSJs - ( > : YAt ) - (Nut) &dl- i 
* 

/ m 

3-l»-l j 3 j4j ^Jp y£- 3-l>-lj a* ^p ji < Aa9*:L* JjI 

. (Corylus) <J l5~ < (^* 9 “ * 

3 y^l «uiJ j — ( * ’. YA*t jSw ) — (Samara) — 0 

^1 0j£ <_J \S" l I 4 JLj aIjA ^|p «Ai£ VJ i 5 

( ta-v JS^i ) (Machaerium tipa) pl£ 



iJlJU* 'jl'(w) j Vc ‘ **/ „*j ; j c (*> :A.:fcli Wiptf* ' 

j } i £iu ( > ) < • j.ti' tr*; j' d' 1 ** *Jb ,3 *-t- 5 ‘ u-^ 4? 

« u4' M • •j-m (v) « V l 4' 4 ) *y (*> <i,x ^ »i 

. f (til i ^ • d. ) * *v** 

C (jjk jl-t^-l ^IA*J j&l eJLfc J : 4s*afcU #UM jUiJl (<_;) 

: ajVI £l yVl J) I^w-a ^cJI Uj 
aLjS" <> LiaJj — ( I .* YAV j£w< ) — (Follicle) AUij^M — Y 

< j l£" Jaii (Ventral suture) Jl ^laJl J^L> jjp c 54>-l 

. (Delphinium) J>Ull jl 


• j { (f ) 1 V/** dy' 1 • jt < ^ (M j\iM 

• !••■ ^■‘•* ‘ J* ‘.;d ^;,:. » ^| « V*l* */* i_^t ( > ) I«J> yill j*ill 

*.W %?* ) J* /' • Jt I j) «WjUi ^:c; *J* j ^UfciaJ' * y (») 

Aji* . p_»: ; >’ • / ( £ ) • tf C. i f »U.*i it* v .*«d\ i/ ( ,) 

t:ii* i.l* (A«' * xj 
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jA (!)j^J — ( : YAV ) — (Legume) ji — Y 

j (Dorsal) <£ j^Jil I JjJ jlaJl J ^Jp £&& j i J-U-f j UjT 
t yd ,y <>JUc* i>p! j*** (ii « V' i>*^i c (Ventral) 

• 'VjUl j J yll jlc J if 

cU* jf i>* — ( £ •' YAV ) — (Siliqua) 3Ii J"\ — f 

J^U-1 Ifjtt Jpt Jj, JUT <y» jUU y^iJ < W.ilf jsfU- Uflyaij 
SjIp ita j^I l) t (Matthiola) jjfcll OU 3 yr <j if c-olfl! 

J . 

aJ-U^U l^Jp (jXkJ Oxlai^j ijwzS 5 y*l CJlf IjJ 1*1 c aU^j 

a ■ 

. (Capsella bursa-pastor Is) jll j^T'OlJ « / j if x (Silicula) 

i- 

t — nJj i jS" 1 jt (jcdjjS^ ^y SjIp jj^cl (Capsule) UaJl — £ 

: UVl £ yty Jl UJI gjs ' jfc ^biJVI a>l 

— Lj jAi ^ y» ;l I c. ^* *!* (_5 Ja>- il4i«! ^p ^CjCj aJp * 

Ua Jp jULl jy «_A*adl J*a£j £iUj _ ( i : YAV ) 

. (Anagallis) Jail! j 'p olj jlc j IT c »ILp 

— ( a * YAV ) j_|j! j£ll U .vp cjy b aUU^ aJp * 

jlc if ( AlP Jl yax iMI 4 jj»Ju c*Aa twXij 

. (Papaver) Oti 

injU LtiJ — ( j : YAV jfi )< - OL-1 aUU* Up * 

. (Dianthus) JiJ yll Sy: <j if c Jjl jfll JUailMJ 

; YAV jjfi ) Uj^il (£ j4^1l j! jiaJI jJp £*six7 Up o 

b ^IjAi'yi IJa jAi j 4 (_£ I jj^lj (yV-) ( -) 

. jkill 3 y: J lT t. (X^oculicidal) 

^jS^LlI jjva a ^Jl IjJ-l (3Uijlj dlli j t Up * 

£ (Septicidal) JUailVl l*!U ciyoj 4 ( (T ♦ YAV ) 

(Viola) ^-aUJ! OlJ Syc J lT 
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: YAVJ&) — j^i.y-1 dijj* y y* ^xi*? <»ip * 

•-* j*i j JjL^I Vi* J^' J*Mr^ ULaJl Jii; iiAIJL j 4 jjlJI ^yjl j lT 

. (Datura) SjjJLOI <^U J lT 4 (Scptifragal) LU 


( Y a a JS^i ) 



4&&I jL-*5Jl (^) 

J • (Schizocarpic) 

« j£ J£* fjj 4 aaU- 

sa^lj iL^T j* yrl y 

-ijA *- ji ** 

*aaj (jjtjj ji 4i>ji*y y£i j 

t/ 4 <di 

(Mcricarps) iJj — ^-1 


s UiuX* i-.W'i^ <’«) u - il J U:M .•j*M id f~J A>«Xtfdl 

4>j-lJ' i^’ C^) ‘ V>T . . .,, . » 

’ (Althaea) 4~«JaJ--l ij — C 

j j~u!l Jt* ( Umb-lliforae ) -L*.d~l *L*za JI jb j (I : V AA J^w ) 

. ( l-j : YAA ) J lT (Pimpinella anisum) 


I i>Jl jLiJl (t»U) 

4^ Jf* 1 ^u ,^2J ^gil AmDI Ia jbX J 4 A^xZJL** jS" jl^JI oAA 

llLfcj 4 OUJ? l^i i£jd\ 4—OUll juJl jj 4 l ^U” Xp 

, «Aa y« £lyl aJMj 

<aS> (j jt ? I yo : (Drup^) 4 -LjM — V 

44J? j S jIvoaIU iJU (Mcr,ocarp) iJ— !>• (Epicarp) 

' <j ji jJi Ol) jl c j* lT" 4 Sx-I j SjX ^Jp (Endocarp) iJ^-b 

( I : YA^ j£i ) — (Prunui armcniaca) j (Prunus domes tica) 

XAI j jjl* 4*bd-l jjjJI yMj J 4yJ 4 A. Ja i l J — 

...(«-» .* YA^ ) j li~ (Hyphaene thebaica) 
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( w JSJ ) 



j t lW! tw), s/ j J> £U.i ( U : jV» 

^ Aii-'J' i».V»V { > ) S ./*-'' *I;U' ( £ ) < (*?) . fjg 

>- Jl ( f ) i JUili SV> 


ttUI J 5 jjc*I a-U i_Ja 1^- (Berry) 4J1I — Y 




(Cucumis sativns) 


(J li"" 4 b is 0^1 Ajliia,) jl-U-l tlii • iJbHoll 
jl — -^-1 j (Vitis) (Solanum lycopersicum) 


iiia!l Jif ( V : T* • ) ,-^Ul 5/ Jj . ( 1 : YV ) j£i j lT 

• . i j«iJb Ja .t ^ J *-ULp 


(rv j£i> 






l 


./i*® *«/“ J yrs'-*' £'~U jl *sjj * 

*'‘*/* s *' *,-* ** '^ ! 'i ( c ) 1 ( V ) • cM' *,,•? j J,L gu 

■ f l.UI' ( f) i j)\ i;.U1l ( > ) 



- - 


< Y*\ ) : (Pome) V-tbJ! S ^1 - f 

C V O jS^\ fti ^ 

\ J^j J 

g*!— ^ J |J 4 -' 

’ ' *~ \~ r .~ “ ^ll f i * • t I 

TH^jjSV’ ' '■zjw fljX’l Ja-xjli ./**» *■ 'fr & (jAJ-I 

C 1 ^' ® <J l^" C JJ*LSll 

^u7*^ £Ha ! v-ltfl — ( YMJ&- ) — (Pyrus malus) 

rtiillyw *C"li 

w c (Pyrus communis) lS 

^>wkil 1 C«>cJl 1 ^ 1 * (jywif j)l jV 4 *>-Us)l 5 jjfl s&j 

• J 5 ”* r. .>*-> 


; 4n^j*sll jUill 


^ <JL» Jjl £ (ji g[ l* y (Aggregate fruit) a^ujh^II 5 y?\ lift 

\ . 

S-b-Ija y j (J) d»l*b- jll y j4p y <.£ /j iU-U j 

3 yr^JlU ^ya. > CJt o jvii Tjlf 0 jt l»j s-i^ j 

T iL—C l) » 5 j L«l « ( * Y^Y . bvi 'i fFraparial iLLUJI ul_J 


~ W \ W • 

Tjl— c 0 jSj l»|j ( <y : Y^Y J$v£ ) (Fragaria) dLUJI Cj \ — J 

(Sterculia) Cj^UII iy y OL» iy (J lT ^^sudl iLyai* oly^ 

..... ■•i/' . . • .r 


uly- 


: %TJl jUJl 

* ; ' . 

udj& j Sj^ji jt jU jty ^ 3 pj -4 ii j^J jV)I j* £jJ! Ua J 
) — (Ficus carfca) <J y * jJl ® j c f* 4 8^—*^ 

*i!l jU j^fl ^4 is-j*£- <cla j uijsf r-l ( I ! Y^r 

r 

4<la.« aJlillj A^cxil y i.; jjill UUJI Aalailil (J . <u jii*Vl j 

'^jr^ l$ ^~l j»«J»Jl j s 

5 j . 3JUail4 Ol (j (S J *ij?'* ^ y* (Morns) 

JifSj C'V-'jUj^fl ^l>i tjii aaS. jOJ jUj^fl Jll 
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UaJL^ ^Jlll i£ j* jll OjUlL ( Notlet aS-Uu ) a yf. o ya j JS" 

yX *. Jl lfW<a*J £A J I.^.T'I jj <J jtaj" Ol^C*l fl-i> J«W J i LjUtAfi-J 

. ( ^ : Y^r ) i^jll Syfl * jC 


: jU%)l 

jlc^l <£iiJ O-c*' jU*l ijijfi J (j^c'.^ jX i$ 05^ /dl lj| 

c e y^l ^ j^j 0 ?«xil ^>w 4 Ij (_ 5 ^-Usll a^.c » iol5* 

a y? dJLLiJS 3 y jZ*i j i o j&\ l y* *• ii ^ j *&>**, > \jkU 
S _/iiJl jU 1 ! j,* <p ^ 4 .^ L S- 1 , I 0>3 ^vii) iDJij t Uit iolS'’ 
*jJL| D'V villi J i iilT S J ^c'l S^c jl^l j^c ( dJUfj . ili-lll 
JaJUc) T>i 

, 4 * SIS" Sj*c jCo S ^1 ^!a*i o j ( S s * jft 


: ( jjXS\j jUiJl J&l ) 

v—» jii\j a jjb Olaa*« iSli c jl^Jl .y* I OllUiJl *y\} 

OtUJl Otli — OU^l 31^4 i_jj jliJl OilSj — U> 4*oil OUUl 
(J y*aX 1 ^4 OLJ J5*" ^ AfdPj i jl.<^-Jlj jj.ii'l i^l 

dJJSj l oULJl {/j ^^ildll ibyj c *I*Ap jl *U jl *• yX ^ o jL U ^Jp 

t #-1<4 pj *■!(• 4*"t*«l>l o*Xft aJp ^J*«h vmJ l» (j j>ij 4«Jj ^ Is^L* 

1 i 

^! j . 1^31 jiil (Ji y Ui bf OliUl «_a^v 3 diJi oJjoj 

j4)u OJ ly. - x>- ^Jp 3jail>».d 0 OtUlJl 

dJJ-ij j ; *lil jt jl yX I jl ^bjll y l^b^ ^ ^Jl ^j^aJLvi^-l 

Uja ^14^ j ^b ^4<4 j <m^IjIvJI y*x*j 

\ 

jliLI I^Ip ^tliji ^ OlJUj i3bjtJ . 

• (j^ JJ“M^ 


^bjjl j ji Jl j jl<Jl J yiiJ ! ^Ijjll itlwy jtSi^fl 

yw? OU^aJI oJb dv y* ^ ( iS^ ^4-1 il ^p U4 pI-J mIv 
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ija-y jU J j . (O/chids) J.J-Ij'Vl jjJ.j .j li* 4 .0 j_j)l ^J~\ 
JU-Lj a l » lxc — ( *_> ; Y^t c?^ 

4 >*j • 5 y <- 3 j 4 C^' 

^ i j ^b^Jl iis»lr»j^ jlixi^l J c- ar-l.vj ^ jiH\ OLivaJl 

4 *!»-jU^I * J&A I b*^ -UX jkfljl Jjja I^S ( j^l j' jjXJl 

(Sonchus) o^C Ji.* — iLuaiJl jU J j 1 

Jic sal1 ^ jjl jt ol^JI j. J.ip ^Kll Jsc _ ( ! : Y^i j£i ) 

0 y* (J* 5 jd\ j &Z (Papavcr) <JjIj <jj 

d^i>- JJ-Ut jlllJ jji-l aijh *UJ| <J J ; £-b^j job TjUki J &>• d J>0 

• ®y J ** J* tP' VJ ^' 1 
(Y^ jCi ) 




* j*' l C ^ * f^**^ ’■O '-** 1 ( w ^ * i/*? 444 ^' *->•' (') • j'*** 

• ^r 1 ' J1 r:-v)*J -A^‘ J1 J*r~" 
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jl^Jl jbr : <jl j*^l a1?Ui iji jIKj*}|I 

<iUall lie ZA^ 4jLk i» y&A bjj*k Uj^'j 4 l$ibb j it*A4*l 

« Ul jO 1 J ^ iUS/ii jt V-fl jljl J IT 5 >1 J*>Ui Ue-Ul 

( 5 OUlj^-lj jjJJI lp«dl U bi j>j J>UI aJb v^U^dM J 

JJfcLj! *-> *■ U tfl ' L*-UpJ , 4 «£A< 4^-1 - jil JjA> ^-«|« > ~ 4 y». vai> l lf*Ll J \mJ J* } 

tij . ie^UI J*j j«iJI U j^y* 1»Xp C-Ju j! jJi £« £)i j^-l ^ jb“ 

(jAkS Ujjlm t Is^jJ 3 (j jUl Oj£j (Viscnm) <£^11 ,OU 

UjUu lfl» J U-Up j < Ujli-C jjiJI jkj j^Jall aJp 

• • 

. Xe^All sJ» j jiail b L^j Ujjlp CaJ7 aJ] jjXJl £ji j 

J — <y £y 

u*ijt ^ ^ ^ y*i ^ {J* *- J i*lksS- iJl 

(_£jUJ-l £+* j \ — II j (Xanthium) jl — C 1^1*1 . jjJaJl 

. (Mimosa) 4->wJil C*JIj — ( ^ : Y^i j£i ) — (Mcdicago sativa) 

< jl^lj jjXJl t/**i L^p*1-i5lj jjlxu O UI^J-I 

</**. J* ^ J**’ •' /T. til & V^* 4 ^J 

(Aril) i-L-a aab jjiJI aJU> 0 j t S.j .OliUJ. OtiUll 

. J» vJ# 

OUJL ^ Uil jCu«L dUSj t j jXII jJiJ (j taU> Tjji OLJ^I i^jJL j 

. iiUadVlj 4-plj jll A^l »*U m 


jU Ol jILaIIj J abll ^ J »Ut jUtiVl 

jilaal J (Ayd\ dL» d y C- Sj < jff- V OljLill JjX JJ 

j b/j . t/ j>-l ^ Aiku < 4jj\ OlllJl jjJjj jl^l 

If* j J A 4 ^- ilJJij i yAai\ ^ If* j 4 i ^lil OpLmjj jC , j ^11 jj*iJlj jWl 


*UJJ bjU>* SLiil ^4>w jbe c aJ’I j * 
(j* lf«a jl 4 ^-l <_ ■^" yu < *A<iAI jbf. 


Obi y Jo lf-1 ^p-V jt 
/ ,S c-^ldkll aJA 
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< j J <J*Mpj *U) 
aJI >>-V — Tj-jm iJua>- 
— A-Jl ^Jp- 

J — >-b 

' J* SyM (j t t_*U> 
<W*b ^ U 3j*L 

*l> — £jy 


jyJ» ; '■«-.>* J 

O'^ > L»-Up 3 £l& jlc iJljb 

J| \ ejjiJj lfili>-j 

(w/& 5a ^i jJ'M'i 

jL^I j» 

^ ^ f ^ V^ 1 *L-r**» ^uj 

1 I , ; / r j£ — * ) 

: f .. . , >;;, 

i ;^jai ,Uii Ji ^ Jf-* 1 ^ 

» j\a;Sn JU, ij4 OwJ' Jlj < Jj j>Jl 

• ( *,*•»-> i^> tiUdli >UI^«Jdi^ 

(Erodiom) iAill jlc Jj . C»Lll ^ ILl* jj-Ui <il jU- 

3 g+aj -Upj c Sy^l j" Tib ^iJl Jli; (Geranium) UjjbUj 

b*-UP j c 3«1>-I j ajUjjJp (Sy^ <b j^j *■ J^T" til 

(£ j*b jl oil o jJC l£~ l f**ub <J j_ Vrl? jl , b*| pI o>Xfi> <_a^- 

j>iib v>ii* odU-i Jj « (Y^*\ jXi) y jjU-i J ur jpt Ji 

. vZjLJ! ^ T»Lm 


i \,\ii^\ jj i^ai ,un ji 
» j\a;S» A.; ij^ owJi Jli 
• ( iS ir 1 j» 



- M. 


(V- 


) 



i<rtu\)£iiJ\ : jjjuij ji^i\ j sitin' ^ULJ'jt j>> : 

. (VA)»JL^£iJb { (Vi 




jjtUl oLrflS' OliLill ^*mA 


OfcUl Jk*y ^ Ji ^jji fJi .£* OUUI ^JS ^ Tju • 

^ Ji C^li OL<*ij4)lj klJJL ^pl i CJlTj 4 l^o-wJj 4*JaJl 


J 4 J dJi^ 4 a< CjULJI ^,~xj jjjaJ |f c <LJafl o4jUJI 

<Lo^J (j 5jLi.i C*aJI j c OtUJI (ju i^JaJI Otf^UJI ^Jp jJ 

. 1,0. itU-*l oteUl 


>y«V 4>j*Jb JJj t£4Jlj 4 (Linnaeus) AaJj 

t£JUI — (Jussieu) i^fr f 4 <04**^/ 1 a4P ^jp OlJLJl ^*Je» 
<Jj aJU (^} OUUJI ^»s j — \AV“\ j WtA \j\f- £ju 3 _/<!! <J ^Ip 

tij jA<* <1) Vi (^>- Jl jVj 4 tpxy*! J Tjrt^ C tj-AAJ ^ -A*** 

• * 

* 

cjtfl jiall Cv4..vJ £ 4 A#u> 3 ^Jtp J tili 4* c^jj c JJlvaiT 

t»l^ (Candolle) Jj4ilS"* till \AM j > A > i jj&\ jj 

^«XwJ ^wsmAj AbMt/V 4 T<Lj V* * j * * * A**w<^ 

* . . A/uJ» j-w^i <Jp <UP 3^C 4^3 j 


^w**2j (j’ ^LSaIL tiJU y£p j jk li ^ J I <_A«^Ji 01^ 4 a)j 

4 aaIx£ S4<4>- cIjIMj ujlijrij ollUJI 

cjir’ ou i..* • ^ - u«« j wvr ^ s jm j 

. 34>4s* I^oJIp 

jSi^aj (Bentham) £*»j )AA T j )A*ii oru U S >i)l Jj 

• ^ ^ \ r, % ' 

fGenera plantarum) (( OiJU-Jl ^^>-.1 » ^>wi)! L^il y (Hooker) 
4 54Sr|j Aili Oljij ^cLali Olji AjijAjJi OlJLJI -*«5J 4J VjU? 
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JLaa»1 » Jj^fl t V-jJj Ol ji jjx** ^r 

0* Vjtij . & J * jll «->!>UJl &U; ^Jlsllj 4 bolA Jlsllj 4 O^UI 

<— J j ^kUa<I ^s»J ^"*>A* <ilb 

. J*l ^(j>» U yipj ijA J! i--U.| <JU-| j l yJ r \ JSCij C*dl J* iyb jll 
• « 

\f 3JUI ;<UI *™S '(Eichler) jliit £ySl UAV fit Jj 

: Ji 

. (Cryptogams) £> _,* j^Ul OlJlJl ( I ) 

. (Phanerogams) 4}j* jll OtUI (c-») 


: Ji iijfejJ! ofrUi ^jfc; j 
. (Gymnospsrms) jjXil Oljlp Otildl — \ 
. (Angiospsrms) jjUJI OiL-alS* OlJlJl — Y 


* jjiJI Ot^lS’" oUU! 

. (Monocotylcdoneac) 3J>-iyt aaUH Olji — \ 
. (Dicotyledoneae) <>x5li3l Ol ji ~ Y 


4 ^Uai** (J jkjh 4—*!>UJl b js i OUU y ^caUJI Ol ji (Jj 

. <s J* j)l 


4 ‘ — \Ait i3\* Cm S jUll J (Engler) JLfidlb 4 aj yft> f 

*• 4JLi)l Cj^ ji 4**^ (J 

J 4 — ‘S- <_a 1^ (Eichler) ^ *> 4 > >llw tty«A 

olUS V ’ Jllj ijjUJI jUj^l Ob JfUill ^1 i [ . Jw^lcll 

C^d iubJl JJUill J*J j, - ^U)l J* jll o!>WI Ob dJUO - 
jOo! 4«Ij . (Archichlamydeae) ^ yhjjl tJs^Ull iJU iiJlkll 

. 4-lj XE«j ^Jiii pdl (_Ji (*Jb yj 4 Tjlil*i 

JiUoaJI S*Li La/»j eLwyi IaI (P rantl) J*r[ 

. l^JU- l_J yd( AAj^U j 
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c WA j SAM j (Wettstein) uv^Jj JfUj 

• •» 

j 4jp Ukl<^ 4i$3j t w U) t» »l> J| A*Jtj IimwA jj 

. 5u>-l jll &U!l Ol jj ^ JjujT £c 5JU)I C*ljj 

* 

Vjot ( 1 <Bessey) ^ jtCpI 4i)j » 

Ijl* £yb t iJUJi 4 j^ajJI vl>bLJI ^vi" (Ranales) 

. ocuUJI pi jS J io^l j\ iiUJI pi jM p,b!l JJUiJI 


( WY - U*tA ) (jLi^L(Ha!licrr) jiJU ^ 

SJb-l jJl aaUI Ol J*«ut ^wLjJI pi ji <j jplj 'i ^~Jb 
.Tjjj— £ Xwwt7 — % ^ Y^A (Pulle) ^ 

J4?j jlij 

25yS J JpUJl Olji J t— J j(Jl <ui ^aj IT . Jau-o <J*^b-l £* 

>jf jp ^y»j!l J*>UJI ip JJl plJbJl^aj Jj’Vl ^1 : pUt 
JJl OULJI (jl — Sllj i (Monochlamydeae) O^b j 0>p 

UU ^ ywj WU* l^J j £j%+m (J] ^ajJI <J»>UH p 

• V 

j+yi (j jA^I wj>^Wl C»li O&UiJI ^aj cUlllij c (Dialypstalae) «i*}bll 

. (Sympstalac) , «J>}bJl<34>p pywj 54>«i* O^b j OM*,v <JJ 

« 

*_Pj 3 jc^JI cJj»Ull <j TaJL* 4i! j 

1 £riJ 4 JJbaiJlj p^Jl \-&j ti ji*V £* Jj^aJJ 

* ^4»jj 4jop 4-^b^ll 14 a j 



t,p - ( ^ \XA - SAM ) - (Rendle) 


oljS j (jclaU olji iiAiU jjJUl pips* ol;Ul ^u«ij 

t3ljj^U (^j^JI 3 <l)boU a) 1 54>lj 5 aU 

U^liJ c-4TjJ.J j C)j^i iybjll Olk5il ut < ^.pill UUjJl i 

aaUJI *1>\ ji «ial7lJ j j . (Pentamerous) ^ jT (Tetramerous) 

<3 j*sJl ^ijJp Jf^ c 34>-lj Aflli £y» 0^^ *4>*ljJl 

• • 

.(Trimerous) S ‘J ^jAjJl Oliuil Ja^Jjc aaU^’ J 



^Ji CjIjIuJI (j.***i Olji OiJLiJI 

jt aL ^u£>a c3^j^ l^i d> j * jM jo 


^k J[ OttUI j>-V I JxJta j i (Archichlamydeae or Choripetalae) 
. ( Sympetalae ) C»MJI a— *»U j wcU <j>ljjl jll 

aL^uC* <jlj>jt (£jb jJI <-»OUJl t^S'jj ^Jl Ob'UI ^**2S j 

U>-lj'J %,.j£- _/L*Xj V OljLl 


Ja*£« jJl ol jUj 

* 


t*Jju* Uj5v jl ( Monochlamydeae ) 


AjJlJl ^JJlyaiJl J jUiL-j t (Dialypstalae) Cj^Cjj OS~* 

: aJ^I 

m 


: otji 

. (Glumiflorae) OLuiSlI aJj : (Gramineae) A-L^lJl aJUaaJI 

, -. a \ 

. (Principe) uLw ji\ aJj : (Palmae) <LUxJI AL^aill 

. (Liliflorae) OLiJjll aJj ; (Liliaceae) LaJ jll aLvaaII 

i- 1 . ‘ !*/l ’ . ' 

. (Liliflorae) Cj LaJ j!I aJj : ( Iridaccae) LL- ^Jl aUoaJI 

:.4>mUII olji 

: 4U&» i> tf>jA 1jM» JJU* ( I ) 

: oibj o)U J| >? j# JfLaj — V 

aJ j t l(Sa!icaceae) Aj#UajmJI aL— ^ yaiJf : J 4i j\fi UbjU jt 

. (Salicales) C>U l^ i. /i ll 

4J aL -waill : 4*dj ja J JfUaJ 

■-. (Urticales) jLj <Jj i (Moraceae) 

; OMmo jJZ t£ j® jJl — t. 

(Centrosp^rmae) Ol* ._/*>» j aJj : (Caryophyl jaccae) iuUiyiJl aU<w)I 

(Rhoeadales) oNbj^Ji Ajj .A ,(Papaveraceae) Ayil^viJ-i aI^oaII 
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. « Rhoeadales 8 IS j : « Crucifcrae » AjijUaJl iU<ai)l 

. d Rosales » C>\j> jJ\ <Sj : « Rosaceae % i» m Aj^il <Lvx«M 

\ 

♦ « Leguniinales 8 OlJ V j • <ii J*Ua* 

. t Geraniales 8 oVLJl V J ■ ® Geraniaceae » iJ j jJ ? I 

*•• • * • 

I I iJi : « Rutaceae 8 iJJlJl <Uai)l 

• ^ ■ *• • 

. I Mai vale 5 * iSj : « Malvaceae » i jL£l iUaiJl 

. « Parietales 8 Ob itaU <S j : « Violaceae j <JUoiil 

. t Myrtiflorae i OU*Vt Vj • * Myrtaceac » i«* Vl iLyaiJl 

. (t Umbe Hi florae » OLw^l i-Jj : e Umbellifcrae » i^J-\ <L*ai)l 

• • • ^ » ■ • 

V' ' 

Jl jj t ja c£Ul j j* jff IgWu-T yo JJLai (y) 

0 Contortac » Objjll i-J j : « Olcaccac i iJji jJl iLoilly 

I I A J j : a Apocynaceaei oL* iL^uJl 

. « Tubiflorae i <J j t ftConvolvulaceae » U^UJI 

v l o' j : « Verbenaceae » o’UjjJl iLytiil 

8 8 IS j V « Labiatae 8 iyll 1 <Uoi)l 

8 8 4J j : « Solanaceae 8 olfiUl 

• " i 

8 8 i?j : «Scrophulatiaceae»^ldI>iUA* 

8 V J...I « Bignoniaceae 8 *J xUoiil 

. I Cucurbitalcs l , £Af-jO\ iSj * c Cucurbitaceae 8 if 
. iCainpaauIatacj « Compositae y <f}. I iUoiJl 



ol jb JJUa 

OUfMll Sjj 


I j aj Lm Ia jIa jt» (Gltimiflorae) OL*4iil| aJj 

^5^1 ij* IajIajT Jl£ T^ijt LS” c (_3 

Ji aIjT ^ v-Oj cS jl* o^aj J zyrjtj 

j\ 5 4 ^' tj <y 5 J^J • «*** 2 p M J* S^ajII £>'j . Jjl/' 

•4A l^^yaJ ^)l ^JJlyaill ^jAj 4 ^ jv-j4jVIj A4p • jJUI j 4 • jik Jl 

. SJUJl aU«JI AJ Jl 

• • 1 • « y 


twnuai 

«► «* • • 

Tj^r Ti4* ^k; JH jjUoaJi ^ (Gramineae ) a-L>»JI aLv^I jCjv 

j o 4 Uy id ♦ « j !*»>. to • Jp J«^J 4 OljUl ja 
•4a aJIp j 4 (_£jl ^1 (!) *— *r*“ 4 ^4l*ll ^jkUil J ^Ul *L^t 

4->uii jir jXjj C 4jU jj»^ li AaL m P c— 'bL-Jl 

Ol*j J j j IfL* 4 o y>.K* jt aJ j>- L«| . (Bambusa) <j£4xAI 

Aj jAJ A)jUl*t|ljjt j 4 Ai jit Salp l) j£j j 4 ^ksil 3 ^j4u* JUI j 

•4*1 j 4*a 5I JU<xJl JJLp 4>-jJj 4 ZijXf’ 4aIj3 Uj \J4*P 

«k 

’ . J y^l l£ jl J-A*Jl J < j>*J1 ^»l Ifjp jlk; Ajflip 

(Spikelet) aLJuJIj 1^1* 5J>-I j ^ «J> yZ Ol4*-j Ijy Jl l-S* /J j 

t»likJ 4?^tj jt ( I i t t) O^JLJI «4 a ^iaJj 

Oilpj 4 _jl • jAj 4J** a1*4*JI 1**S"j\jj 4 jA 0 ^£**1 f jA"T 

• jAj ^ aJLJLJI (w «^* /J jj^lj jiA-lll 4 < J~A ji»l jU j^fl iJp 4^40 *b/ 

• jIajVI j £ t is^p 4 ^*^j 7*^^ tjj < 44^j*j *j^Jl iij c 54 >-Ij 

£wJiJl Aj^lyOXiVl tl>l;LJl ^jA T ^ Ti4A aJLaaII «4A jJ-iAJj 

.. aj jJl Cs>.UUJ.I ^ T ylj T,i4a <iij4Sj 4 (Triticom Yulgare) 
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‘ £v*ill OU 

* " v 

i OaP t— *l<5 A*il jja*.- ■ (_} b a} t U^Lj 

• ’ ' 4 • 

Xp 4 c5 j**JI l£ jlj* 4 Aj'Xofi’ ‘\e-\ji Li L?Ljj^n ^jA 

. (jwl dOpLillj Jydt (Jlydjl 


^Op jji* iLX* J£* t) 4 O^lwiJl ^y aOP ^y Sj^Jl iy$* /Jj 
(V : t *A J&) - (Rachilla) J**a» jwJjj* Jp^* SJU-I > jfyy 
SLLLJi ^Jp (jliaj t jbobi Tfe*>> l^iUj j t uUy» (J jUjtyt 

(Second glume) <JWl 5*0211 (Fiist glume) ^ jVl i*o2ll^i 

eJU-l j _ A;>»jL>- UL- U*U>4 t .ObU 5 > j J& Jay: j 

-ijU-b aj^Ip (,£ y-Vl j 4 (Lemma) (JiJI iiwwJI (_y~J j — ijk jll ja 

•• 4 . 

4 (Palea) (JUli ^.Jj — 5 *jJI ^y JJJ-i *--jUL.l j 

i ) t jdw» c)bii) j>* t£ y^jll e-^WI Jic j 4 ^UUdl SOy-j Sykjlij 
• ( 

.(i t ^: t^A j£i)- (LodiciUe) i-xli 1^1- 


lijsilj J0o5 IiJj J? U 4 ^y v-OTjy • ^AlaJl 

Jj—'iJ 4 J-tf dWolj 4 ( £ : Y^A ) 4k-j 

. ^lilll u ^v>- jl&M jJp- Opt-J l/f ^Ij^I <bLyy ^4r* 

%Jr u* b£b tsjl* j^ilj 4 s^Lj u* : 

J^iJ • M **r~ * V>* J *^iy. ®4»-l J 

.<-*£.: mj^)OUij 

•Ni so>J j Sji# .jp <_$ t obb* Ail>- t?T 4 i ji : iji\ 

] ‘ m y i ' 

Cx^r j (Sy^ t x^j^i A* SjJUl j t Sjjrl S ^aill 

. l^i jU U^r-t, J 

> 1 w • 

4 J^UI ouu T TiOP aUJI oJLa^oI .; ijAlJdi'ifl C»U\Jl 

: ^ j 4 ^iii lap 



i fry. aJuLx jxJj : (Hordeuin yulgare) : jsAmJi 

mm + 

Z+J& j\ 0^>UUl (£X>-[ 0 j£* •$ j c SJ.AP JS" Xs- CS%S^> 

, Jut 9«A>-1 J tjAj |ip 4iut*<) t 


WudV I /h Jv 
, ,\\ v 

V s E 3 y 


'AHaJ < ^ < m , .\ * 


F^-ssI 




|,\i'. 

, i.3?V< 


*<» 

i'l.y 

|iii'/i 


i 


n -'.f i i 

Ite 




*i ? V J? 4 ^Ui* ® ^ ^ *1* • \S « 

^ v. * 

^Jln-Xy vk ^U.Uifr ( v ) t 3 ; ;— < I.) i £;il' i \JL*:i' .; j 

iffj (>) j l^>< Ot / i j*j (^) 







1 ltM*' ^ j| I (Zea mays) 4*UJl ijJill 

jU j^l jJiaJj c Jp j Sj ^SUJI jU jty ^ (>p jJI 

t-jl j^yJl ^ 4^ *-Up 4*&" jA 4jJ jt*P (3 4j jSIUl 

. Jlj j5fl J.LT ^ £y^j < C>UI jp Jl-^l * j4"l J* 

• ( Andropogon sorghum ) ( 4*-S jllj 4sf jail 5>ill 
JUVl fjA* I ^ L x Uw J li" t Dl (J j c JJII J| 

• >tl J* J 

« . , 

iSj&j < AsdaU* jj^/l (J ; (Oryza sativa) 

■•' •*. t ; . - /{■ /*(’ 

. AjwU-t C-* ^Jp l^~* ^JS”” 

U* j^w- vJt £- j — : (Saccharum officinartun) j&Jl i- *y ai 

41* i j J j ^y* */\6 J. /. \ • <• t>: t 4jUL** 

• \ . 4p1i^» ii l£4Ji ^ V ji I Uarf 

i^oll l^L* 4 jJl Otllll ^ T yiT <UaiJl «Oa J*J!J J : * jjl OlilJl 

• • • 

£jj J3l i*UI jA ^ j < ( Panicum crus galli ) 

. jj^l 4 pI jj jJU V JU j .< C ^l j* aJIp JLJ Jp ijsil ^Ij^l 

(Phragmites) ^ jJI j (Cynodon dactylon) 1*4 U^JI OtUlj-j 

♦ 

. (Bambusa) <— >U)lj 


O LW jJl 4jJj 


(Palmae) .iL^aiJl Jp (Princip?s) OUJ jJl 4Jj J. 

• •• .. -.,■ »... . -i ■ • . ; ■ •■ 

<JLj\ _) (j 4 aJ&xi* IpjU jt j t <uj Jl ou4 4ajIa!I . JaJu 

‘ t ■ <, , ^tfc 

*i$jh y-^.j • 6 jS " ^ jl A j^aA> dJllftA 4j jfuJ 

lit*# J* sij&j Jp V j! J j t; (Trimerou‘0 ti^l 

0^1 J S S J ^UajjJl ^4 p J* 

, 5-L>- jt JLJ 3 jX*1 j . ojUJl j (JJI ^ Jm* l(V» 3U>-1 j 



tJU J SLaill 


4 Ip y l * * * j U** YY* (Palmae) aJ5UI iL*aj ill ^<a7 

fljlp 4 AijJjti 4,L-viJ^ ®4A 4jbU) J . Silp 4>* j 


4 1— jUt (jUJ ^ J-lH (J 4 AP jvP 

Jljj^l ^ y* AP y*ic 4 CJmj' ^pl AC4i!l Jljjfyl jut 

‘ • « ' 

J v^J t <L)j^J J 4 JJ*P_j 4U-' A>j_j 4 0 ^JK»iJl 4^ 6 J^" 

«— >l)LiJl fJ&AJ Aiwa flU 9*-lA , L*w)j ^5 * jA _y AJ jsf (jj t^>-ij 


( •<> ’ 

. (Phoeuix dactylifcra) ^LJI I^T ^y* 4 AjiUaaVl 


APjii* ji* aJI ^o,a\ a Ljb JL» ^y* 4—5* S 
c£t 4 ^^U .1 i5*_/» |^U~t <> j-,5* Jljji j* {rfc 

. AiyAfl^* OljLj jjfi Jjj - y AJ J 4j^J>]\ jlA j^/l <jt 


O' 4 v 5 ^' 4 4 ^jjJ' J*1 j Sj Jl \&3s : SjjS\ 

S jjitt *Ja1#Jj 4 aUI^-1 j!a j)i\ £yj j> S4p Jj £yybj 

£yj ^aJi l e jylil 4 ' ( Spa the ) ^w <* V ' ai j j 

• j'* cM- J* 

« .aUsj^L* d-L^j aUU I ij»jii 
* 1 

— jJ <J jA — Aj jA j Jljjl C«M< ^ 4—5* : ^ jAjll u*!>UJl 
aUa*!* ^ ^J^Utlj 4 A^>rdU Jljjt ^y* 1^1* <_5*^u 

. (A 4 4^ . Y^ J&) 

jjrJa-si <J aJ^» Aj^t ^y* A^jSlill SjAjJl J ^lk)l *— 5*^w ! ^3eJt 
• ( V • ^ M J5yi ) AUaiL« _A^4^,4ij!iU ^y* U^l*. 

AUiU-^ijl* £J<* 'AjjSi^l 0 jA jlj (J ^ybij cy5* -I ^ylfiil 



SOs-l^ Ja f ^ ajJI j ( a : YM 

^ 2a>-lj aJj^ ajJUI SjAjII jj 4 ( j : Y^\ ) 

. Ob>^t 

jJ** - J*^£ ti j* f ^ 5-l>-lj 5j*V J* c£ j t y I 5 j^l 

,. t*A>* Irij * * ^4>* 

*■■*’* » • • • 

( TM ) 




r J= » r,<r»> - <J.* <J) <*% .» 
r f <■ r*<f» .ji <. 


<S ( V ) '* <; ./"u 


V/ J ' 


( T ) ■ *U' j./ « 


^U- ^ j yi f y ,~j(c ) « *•.!'$• i ^*j l 

; f /)' I; V)**N' * j i*l-* *») 4 - 4| jlSl'-i j^:\' fc/ » *j»- ( *) t'<i*^^ 

‘ . '■ \ * \, *■ 



- *\©Y - 


|cwidl (4 a t CrSt-jr * f Ji 

: 3 , jJI 

4p *4* l^*j J (Feathe/ palms) — V. ■ 

4*d£ jr^j ( Oreodoxa regia) .’ AjVi CllLdl 

. (Cocos nucifera ) -vM jyrj 4 

J^ 1 £t*iJ : ( F a n palms) tiljjSl Jy 6 — t 

4 <J?*N tj OU-!j)l j £j jj jAj t ( Hvpthaene thebaica ) |j4)l 

. L^Awll (^Uj l^P jXt; 4^taynS>l 


oU j jli ijj 

iJLaili i J*lyai ij[c (Liliflorae) CL*J jll iJj 
4-J Ji «4 — fc jr^’j . (Iridaceae) <ui- j*Jl (Liliaccae) 

IT < 0 >bj C^L« Jl >JI js- \s j* jW 
t 4 j4*^ Cm- j> j* ^llaJl j (Trimerous) pMill ij^y j*)l 

1 V ci j>M j . -upcJU £ C}tf ijA f4sll lT 

JJJjll aivaill 

Ip^J Y'Y* • j U** Y© * (Liliaceae) aJ 5J jM iLy»il! J— 

JUajt d jS 4 <— ■’lipl C jiUll *1^1 £+A-9? (_J 4 j C O 

^ t»i ^ t lf**9 j ti ci-lis^ lil jjt . CUj/' jl CUji jt 

ii 4 y aJ^Lu 0 o ilbM iJj t 4*4 L* jt A; jU>- 

*• 

. £j ji'Vl 54>4 p iUaiJI 4 mU 

__ ■ . ' * 

4 CfrU J A;iUa3*lll/l Ctij^l jrftJU aLmOaII 44a 

. cr ti^l'Jvad J*j*uy C YOrnithogalum) ^ ClJ 



- w - 


i I jta jt t iijjli OlilJ £j» 4*j *V 

» • 

* 4 -%P L^s^-J 

4 jJ V _/• j* j Ji jjt C*** ^ jW 

# - •> . ! 

. ( <-J ( I : f * ♦ jSvi ) C/&JI *J!i Jl jjl <Jj%* Ja-^ JT t) 

U|~<* < ^Jauat (J Aj.U'I 


<r v j£i> 



»v*M k 4» r .4 r J* 6 r * r ^ 6 01 

-< Jj*j ^i-r (v) ‘ £s* 'jtiS‘ if * j* ( ^ ) : jV* « 4.<«» 

• i y> jl vf j CM <*-J fe) 



- \0i - 


J* j t JjI ^ lS ju : g\A\ 

I ^)l J 4 Olyi ^Jl ^y* (jljiv 3 \y ^ <— 

. ^*U ^ yA\ ( ^ c : r* * J&- ) 

J«JC.J JJ1 £>UUI AJJjll aUicJI ^ : iiUo5*yi oUU)t 

Olj^N — !l j (Allium sativum) ^ ^illj (Allium cepa) Ji* 

Jillt iJLi^j (Allium porrum) <t>y Ol ^11 j (Allium fcurrat) (j>uUl 

<J»LJ^/l 4 _ <r A» J £j jJ t ( Asparagus officinalis ) 

. (Sansevieria) l^^LJLJI OU y 


: aJsII otiU 

•• • 

jUaJi £lj»*l j jwap j* j : (Aloe) jUfiJl 

• (Alom) 

SjU OLlI I4 __a ^y* £j>e£-j : (Colchicum -automnale) 

. SI yJU OlJt r ^. ! l ^Op- J tipUaj (Colchicine) <3 jaJ 

— j-'jUUIl Silc Ct\j\3 y&i ^JUUl — ^^vJI OipU^I j 

c jWij Jijj'ViT t yi ja*> ^ J ji J j 

0 ^Sjj j£i jUc oUL) y C»V^L<» ^hJ^/ loUaiSI S _^fclii}l d-L& 

(Ruscus) j-UaJI SJU<aill 0 *U AajUI Aii J?1 OljU \juy !& jll OUU 

. (Hemerocallis) y3Vl y j.Jij (Lilium) JJ jllj 

U J — > ) fl * * j oA (Jl y (Iridaceae) 4^-*» yJl iL^aift ^yiT 

ylipt ^wJI oai 4*til oUIJIj 4 ^a>ll j SjU-l jtbil J s ^ 

SjJI jilt 1 jj^l iiir" *3 jt oUjjjj jl Oli 

AajUI j!l OUU ^ ^y* j • Jl*. c3 Oli Sjaj jJt 

«• 

. (Iris) y y«h\ C> IJ <JLy a ill 



: jsjJ\ 

V'j* Jij ^ 

<ula£L« ( (£*>■ 01 ^iVl AflJbi^ *j**^-I * jl ^J-v^ if 4 AjajjJi Tiljji 

_• ( V'M J5w< > ipb 3yj 

jfj 4 O'ia-st J aJ 4~b (iljjt C,*- <y vf !*j : <J^Wl 

Aj^Jl ajj^jII *1 js^/l 4 >tijj . <l^Ujj U.j»>* 

■ . ( ^ : \"« \ J^» ) (Hypanthium) a. z£ 

A^jl^i £ J*'} u»UJ! aL> ix-T viotf j$o : £&]l 

• y* lAj 

(j y£j < <- 5 * j* •O^j Su?*i« Jiil jf < 0 *>U ^ jji** £ £lsll 

. ( A/ j A ^uJ t u * ^P I wU _j \yA*A 4 .) #4 j 4p <— j La; jj l^« Al 

• tyj ^ <il 

. t?" llMl I ^cH /Cj Ajip I Jjl^t 

: XJsll oULJl 

•• • 

apI^/j J* «jj 4>- J : (Iris florentina) tJO’j^li y* 

^ejl j ^Jl AP-liv 3 ^ A4 A^*j>«iwll 4»«^J^II if 4 (jl*" c)^SJ*JA* 

: & jll oUU 

yA* 1^^ AijjJl fc—*bLj jjA*J aJ^ v?^H o4A 

. (Gladiolus) ^ ^a^U-l j (Fresia) b jjyil j ^ ^Jl Ji* < a*j y»!) 

juSUII ol jb JSUab 

oUUaivail Vj 

aLvmJI *4; S4>-lj AJU-ai J # 1 (Salicales) OLiUaiyaJl aJjJ^J 

, aJI^i A vail 




tpji Ifl j am jt y- (Salicaoeae) <j\*aJwd[ <L*aill 

j c mJ^AJI 4l-U*ll &5kAl 0J • i jU-l jkbll J « j!&a 

S-U>*j Tiljjt (J*^j i 

• m 

OlJ aL./jaII a Ji> *twUJl C**l7LJI ^ fjAj . i^A Ol jy (J 4^.1a*’.4 ^JjLl 

. <J»Udi*jl 


: <JUuUd]l 

^a* <J jlAliVl 4 p*«*Ij jbj*A$l ij* 4#u (Salix)- OUaXs-aJl 

tjljjt il>Ul J^j . ^j3tj £j\yjb\ C*\y- Jp c 4-iji I 

jUj^fl ^jaalj j i 'JhQ I S-U>- j T jUjtj <Lw l^U* <Aj &**«< 

j 5 jikjlj t ( .> : r*Y jO ) *ijA ol Jjj J AjjXty J \/X II 


. AlUi J#|| {jA r jA Mj jIp (J>UaAva)l 

«_aU^j c j aJ y ajjX^ (jlc ^ t^S /j ; & jS'JUl 5 j*j|l 

• • 

. ( ^ i y ! Y'T ) 0^*^! cJ 

4* j>3 U* S-Oi ! 4#^i , Sl SjftjJl 

4.i>.»A « ^Jp oU*»Ap ^ o«A^lj 

. ( J C A : r*Y 
. Up : 5> 

j^-lj (Salix) <J> U*A yaJt V»*j ^v*U tjwwf ^Jp iUoili J*iAJ j 
oljjti jj4-l ui 4A>yall 4*^ jit 4jiljjL i^L^ajjyall jwj i (Papains) 

, twyjj ji Lpj 

(Salix safsaf) £ji jJOUcuLeJi v^j <J»l. / iA4ialtj r 4 £l jil SUp ^ryj 
j&uj t (S. babytonica) jy*i& A j (S. teffaspenna) j&\ <J*U<aAvaJlj 

t • • # - . • * * -ml. 

. will AUi v>UaA-aJl 



(Popnlus alba) ^ I l>j ‘ jf* ; J <y {jjtJ 

ja ^ . (Popnlus pyramidalis) 

■ C-i dlxc jjj-' u"; 

: Uail obU 

• • • * •* 


<_aJU1I ^4£c*«j I tSalix alba) <l!>lyaiyaJt 

I ^ajCmOj C 4j ^iw A<(< 3 ; U OrSljS” CjLill 


p <j — c_a1S)I ja < _ r dl — »«i*d tfJUl — (Salicin) J^aUI 


(T*Y J^) 



foj) 0 0 ^}- c - o © C cT i UJ* 

w f f *< 3 * c ® 6 ? 

'(y) ♦ i«/i *j/ ( j ) • ^ .„.■ 

i.i- (») . ^ U 'J* *;V ’(*> •**./> **•./ J v*? 

' ; j* jk J jfs ^1m1 ^L-w r-j (j) • 4 !r*j ! «^ 


Ui~* 


- v>\ _ 


olAy-l 4-Jj 

4*7 jdl aJL/laJI ^Uai qj (Urticales) OLa^-I <Jj 
U^ bjS' y cJT/j t^iJI jWl J^pbc iJ J1 «*1 a . (Moraceae) 

j-jl jj ^ ^U1 /iJ • <J* <£ «J>f j & J>y 

, 3*WU)lj ^LUll £\J 

iJjdt iLailf 

\ * * * y- j Lif VF <j* ^ (Moraceae) 4*7 j^I iLyaiJI 

OtiUJI oXfi> cil i£j . 3l4S*i! j SjU>l G*£j IjU-l jkbil (J i jiJl A r y 
Silp jot*? l5" i 4*JIj il>\ J3*** J t* lf***Jb (J 

• v p • 

^aSj . fay 4a--u tiljjt 

OllLJl (ju yj < 4lJ jJl tl>l7Uj ijilsPii'yi Ol?Ul y TjJp iUaill eJU 

C (Morns) tl» Oil i«UI 

: o >JI 

< <j>I! jno* £j>j> j>*A. PV 

•. 4*pIu C^-j 4*Ja,M^» ( 4* jSltj 4 j S-L>- j TjU jt j 

tjvla*£ <J 4 j_j* c 4JU* <—•$"_/> ! £$ jfcjll 

.(t‘i : r*r J^i ) 

^Ut* pp j (J ^ixij jt b J>c3 ; ijS" kUl 5 jAjJI 

. \/> jJI 

4 u'** 9 ^* Cx^j* -j* v^i • Sjftjll 

c ^ i ;'T*Y! o-b-lj ^|p d>j^j •^>■1 i {£*** j* 

• ' • 

. <>-*? *6Upj Jtk^ oul; ^aJLl jl^uj 
• • 

£* ji^ubj j***!;5»7 (^1 'OjU-U*JI ^ ^p J*i£J ^?0* • 

T ‘4jjupuS\ ilaJbif 4 j t5d«^ IjJaiw 



- YU - 


<r 



) 



fa l.W <y> • ««/* W W - <•> = i -’ i " V . L 

. n- ( C > • *»f* *’* *** J 

. o ‘j** 1 ij;*i o- 


f '\j** (J ^ y'tUl cr 4 .^2 4,a ^j e*U^J*£& 

(Ficus secamorus) jmJU j (Ficus carica) I tjcdljl* ly>U $> j? t» 

• / • • * 

l — (Morus nigra) i *•$! (Morns alba) O jdl^ 

sJl j (Ficus nitida) til ,/Jl {/& Ji* OlS jU)l (j ^*^0 U 

(Ficus benctdensis) j (Ficus religiosa) 

» * . m v, < , . 

a) OLJI^ ( (Ficus elastica) J*UaU_ ijv-Jlj <Jt *A! 

■•* •* 1 ’ \ • * C T .’ 

. J»lioil lp\faa fj AX* £j~JI ^JLpwmJ i| ( iilyaii! 

rvP 1 ■ trW* ^1 .*^*'il) J .J , 

&}?, Jk _*i.UaSVl WYj J** gj* 



tjU (Atrocaipus iocisa) Jywi 

jilt lyXU* j jJl OLij t SjU-l (J _J^*I 4pli^ (J litjJb AjiiJl 

i • 

, t3jjH 4 p11h<» J J*UI Ajili t5*ill (Broussonetia papyrifera) 
OlljMJjCjl iJ j 

• i' ’ 

Ijjj ,y> JSUai.j# jis- (Centrpspsnnae) t I-»U j**- j yuJI <Jj J*JtJ 

• ( y 

<^JUlt£ yjl I <Sj\ fl-U J/Uilj . (Caryophyllaceac) i-Ul yJl <L/u)1 

t #4>-l j 4» y ja xj £ /j c£*^ t £ >Wl lyUx j t j 

• » 

aiii ylUUiJl 

V\ 'j U A* iy* j* (Caryophyllaceae) iJii yii iL*aiJl 

J l <jJ ip <— jIjLaI! 4*Jlpj ( ^UII *1^-1 (J 6 Tp ^ 

. JUWl JUp (iiJt (J^iN £ ycM 4>«Jo c JlJl Jp 42p 

^yj ; 4&jjfi\ I^ApUj x aIAa** ^kwj til OlJLjl 

. 6U OU AJU^ill oOA WJI kill ij jJI 


*uJb>* ^<1 »p i-jLi (Gypsophfla) * 

VyjAlL^fU? SijjJbt Oijy i(J ( S tjUjlj 

. i*pli« *1^. <ula£U * j*3^J 4 V /* 

. A^>^JU { yJ^ ^y e-T ; 


v-5^1 _yJI , a^sL» JI <1 ./?<}'.■« vj^Aij ^y 1 y)l 

■ <! ;,r*t J&) 

t y>- J&{ i vJ*-^ viJ V j» i>^U*T ijlfi- ^\S£j4 l ^lkJl 

< i r v\t .^. *juAi Jiy^^riui Jj < ia-t 



-'ffl - 


( V-‘ 



(Oft 0^0 ^ ( e O C a :OL>*jHCyUh 


£U.«' ^UW ( w ) . tfj*} Ui-. < » ) : > : i 

^1»** j)' j \if y 




•JuAp OWaj^j ^|p OUjS^ u* /i • 

«*> <y £&' «y t^jWl »j^l O^Ci tii t 
' j i 4 jJL* 

,(._.: 1M j£* ) Cm-x- JJ gjfc jji 

JJp :JjS>l 

(Dianthns) j j)l J& y J^-yUiJll OlJU t -^a* aL^mJI o Ja ^*aJ j 

V (Silene) x)JLJlj (Gypsophila) t>L» 

oVivJ Vj 


1*1* JJU-ai jJp (Rhoeadales) oNb j< Jl iJ j J*i£J 

•i* . (Cruciferae) iuJUall (Papaveraceae) 4«Alp»£j4-l 

•* 

t£ jAjJI vjl^UJl >^0j < 4jpull lAjUj' J 4;xAaJl l^fclJo V Jl 

£&• . £S*d\ Jp (Cyclic) 

• fj 4tJ * « < n4*>tfl> jj/l jS^jlUP Jl 



• m 


ja c -» jit U fje- (Papaveraceae) aJUp* AJ-1 iJLaiJI J 
4 V\cil\ i »U.I cJ- jMil j s y j W YA 

4 { Le yj\ t lUjl c* Wl ^ *Uai)l oii iwtdl '^Uljl UIp >Sj 

1 4R 

jUjty 4*?* jJj\ jt &U*4 4fU- U Aii j* 5*Jbj- TiijjT 

'. Lp^AmJI <Jljj jl jT Od j£*A 

4 iojJlj UJI v-UJ yU1 £»tlJI p ktP <U<ai}l 

. OtUl *Jl* £\j 

: JMkfttt 

5 jS T jU jt OU (Papaver rhoeas) 

m m j* . 

Ur* 4 <*lacu 2y*jilj <ii 4 ^rf~ J 

. 4^pIx> 

. T ^L* jIUa - J £caJL» jjcL- ^ja kJ£ jJ ; 

Si 4 0^ jJ ^ <>• l £*^ 

. SJjwf O^UJI j-LJ J*jM ^p _/ l! (Jj 4 £jci?l ^ 

. Olk^ S4 p <J ^iyJ SwUJp Aj-U«t ^ 0 ij5cj ; ^ilall 

J 4 TjvT TjAp S-b^p <y /i ; 

jCA'.j^ 4/*scM 4 - , V~ k * <Jp IsJj ^pi 4 oUdj^JI 

^Up (^ j t jlj^* I ^11 • ~(, V * ® ) 

• ji*^ 1 ^ 

V i-j jSiJL ^ck J aJp : Sjfifl 

y» j 4 (Papayer somniferum) ^jdl ^VOU' AUaiJl ol~-A £rtJ 

^411 oubf ij ' --^JalL OUlJI ^ ^ 

* A^Ull j»p jljl JaiytJ'J^P | ^sJl I 



_ yu - 

(r-o jSli) 



< E ) • ^ (Vs> « / 1 ) :oiU^U * i-AVksit <M»}l 

ir& f>) *iy ;t >- j» J ^ iy >*** r> 


^juUlilUaill 

Y o • * j .t-jttf f ® ♦. -t y» )l-> L». (Crucifefae) kuLaJI , ^aS 

iMsidl Cfc J J (J lAjliul j&iji » +\$ ^4^ (j Q ■ c tpj^i 

♦ >*. ouui yi?j . <k»^u .^LAi ->ji |rUi j j c 



- vu _ 


£r{j t *yrj .jJij >j < <* m 

.. L . t 

l^Xi yj ( Aii j)l OljU y**JJ AjilyajTVI 


CL>IjUJ! y iJfi <LsAill «JUb 
(Matthiola Incana) j^Ull 


: jjdl 

t I ^ j{,' a*L^ t ^***^’ I«Aa 
. (J y j l^eia^j ( <Sj^ ti 4 <cj& . £vi> jJl aLIJu 

^iV Xfi- (j ; Y\» 1 J$v£ ) <jy yi* # jy <j*fy jUjVl | IjjJl 

•'*£, t* 4 'rli^ ui^*J * ti^Jl 


A-pli* 


4 Ji> U : «> jll 


^Ua!^ (J ^ va ft V * (_/• \—S'jj I 

jl>>b jP^Vl j t v^Cj^U*! OdL<ijl y (I) y? J>- U*4>-t c ( r- : \“* *\ 

^ t j/lLwJl » ^ OjSsIj 

- • • 

* j^L&l 


Od^bx- Ja vVj 4 'o>b £j' y dife : ^jstl 

*■ ?r o* ^ J &» iJfj • <3^' * ui^ <J^ <J* 

, ^ -o ' * IT* 1 ) d/d* - ^***** ^J^ Ia a ^a» c <1 a~ I 4* * d ^jj^ * * ** 

i) j^Xi -la^lj < tl^ 2 ^ ci Aji4**t vl— » ^ ^ 


aL Aj 4*^ »jjl L-<S*jo J>*LlJlj < (_/C^u L>* (_/J l-l** 

» * m • •* 


a^Ll j Db^lj * ^uVlM-J J l^U jbij < w^Ul 0»l >^ *LU. 

. ( £ ; r * *\ ,) J ^ A-Ay-i 

aX1.mII ii >* y 4>iX-l -J£j> : \ju4fl>«X* ^lli ^ *iuiS"jo J ^Ul ; 

J&j i r Ujlu^ j^ijtil dJOLUj t OlX^Ji Aj jj^jj 

- f &ij 4 • J^b ^ U gA M y ^ :S$Jj yt 

m 

j^i-U-li' <J»yij ;c 'criiy 1 J| tj^U b’^J OU^cLj 



- TO - 


( -tfj . y* <0 l jd 4>V c (Replum) »— oi£jl 

4jjI*A^>I <*-<^1 ^a*p £j^*l t— o15n — J l j?»U-l l«i* (jijfc 

I-Aa Jp L$p£>-I j 4 ( ^ * (J^^) ^ UjAp 

. <UjJUdJI <Lv&dl) f j*J? ^/0>J J ( (_£ 4 JLvOJ4j1 (J 

» * 

<r*n j£a> 



.'iliij^- ji 3JL*ai)l £>\j[J ja*) (Jj t : $ ji\ 

J^c-J ^1 «i>UlJl j * a > ^Uoi)! «JU ^ol : iiUaSVl otiUl 

JsLjJyll ji (Brassica deracea var. capitata)^ j£jl JV>U — k SilT 
j .(Raphamis sativus) J— (Brasslca oleracea vaf. iwtrytis) 
(Lepidinm sativum) il£» Jlw-j (Eruca sativa) jprjr lj (Brsssica rapa) 



(Brasslca nigra) di_^l La4j>^ : Ji 

ij *jA j* V*“'* ''AU^Call c5 J 

t ^UkJl <-jUaJ A*Ul Jjl jdl ( Si jUlb 

t (Brassica alba) j^au^fl JiyL| jA jp^Nl j c iJp j^p^f 
^Up»IW J— J j ,lS"" t AaI ^|*X» w > j 

. (1) y\^Ji\ ApLa 

((Iberis) j^Vl j jjJbil j)l OtfLi < j^m aJLaaM oJa j 

. Cj j^vll C»liyt AjiP iUill «4a OlJlJ ^a«j 

^ jj^ 

iijjJl SJLyai i l t aLa* ■) *1 ( Rosales ) a-jj ^5 

[fSS jj (Cyclic) AjjJUJl IajIajL aJ^II «4a < ( Rosaceae ) 

• . *•_,«’• * .« * ‘ - 

TjilJ^ a^pIxII aIx^ Silp <L ) $ < ( Pentamerous ) ^UJ-I 
. SjU4p Oik* j l^jj t Ajpll* (3y jt C^- 

. <LJL* ^51*1 Oli aLa^I* jt SJIpO jJj! ^ £Ull 

ty. Jjll SUAlf 

^ \ 0 <jl y- ( Rosaceae ) iijjll aJLaji)! J*JU 

jt C^lijSi^A _jl i.jtjw&l t) Jj£j x)t j < • jSzxa 

Uj C-'iSy A _jT aJay^j Oilp' jjA j ( £«*jJl ISjj-jt j * 

©ijUpM if*'!, t C c oJ&&* O cilait 

. Si jJaM jtp j 

^Lit ia* J] aLaa)I eJU AwU!l OlJlJl ^w-Ju j 
•4a j* aJ)W 1 jLpU^Ji ja«j (jjJfO; J^,<Joia£ ^{Subfamilies) 

vjvi OUUI^ JJf **1>4 paU9i 

a - m 1 



* Ji X & cAr 4 olJ lJ — ' ' “w 

, ^Pomoideae) o-Udl aJL^I £.*£- <J tf" c ^TjU- C^xll 

; yp jA.^ vl>ti OUU — Y 

t a*J aJLm>- U| Sy^lj < l J*a» #4>-!j aL^ O'* ^ ) 

. (Prunoideae) fciy ^Jl aLaaJI J tT 

j iT" t 4 aJl^ojCj* S-U-Ip JjI jS' ^y \~£ f.) £bdl (<— >) 

. .(Rosoideae) *j* jJ\ iLvaill C-s£ 


: 

iilj — £" l^iU ^Jp j$t' S j&J* (Rosa involucrata) *jJ\ £»U 

flUpli I-Upj i AJLj j aS'jAJ AtaL2* Ifljjl ^ »*£j I t A*>«Ja*<* 

. ( I ; y *'Y J&v* ) If*-* cjlsLil >Jby y 

lji (j 4 »* y jl £j yiJl i.V 4 Ip eJL>- j c) j£" <1)1 U] ! 4 y&jjl 
. Apbll 4uij 4 t jW-^ 

. Jopuii -Up o4*»i» o^U- ^ c j£ /J : 

• ( v : y*V j£i ) iUi^ o^b ja 

A*>*1« <!) j£j j < A J U ai^t j 4 ,}j4£ j*p Aj.U'ty iJp J ^lkli 

dj^ 

JjJ-lJlII ^kJ! Jp Ifi-jy j i fbail* 24 Up J<! j^y u-Sjo J £bU 

iSj^iJ 4 t$ jlU^* 4 ( ". y * Y <j£w£ ) 

• J»L$' iJfi " £• j f^N-.**** 

. aLt ^ Cj\ jJa ap j i Jf\ 

«• • 

: obUi 

( Pyres j^!l Ol?U JaJJ - (Pombtdea’e) i -ijVA 4Uai) I CJ^ 
-^Eriobotrya )aponica) aI*Ai)!j (Pyrns malus) j f fommtrak )’ 




r«* f * C* Jf 0 6 6, jf 9) li *,0 \ 

cl; * jjtt *j\ * 5 4-** 


V»J* J U>£r* 


(Prunes <JijS CdJU ^aJ : '(Prunotdesej jJjiJl 2La*A!l 
(Proms ^ armenlaca) j (Prunus persica) * domes tica) 

. (Prunns amygdafus)" jJtfTj 


tl»lJ li ajwUJI OfrLJl jt* { y ~ : (llosoideaf) jll 3L » ai )l Cat 
( Rosa JhAj < & jU ^ax^j j (Rosa involucrata) a jjJl 

y. ?,jJI ^ jj£* £>v*i It- damasccpa ) 


— r AV. - 


jh&j & C-J jil IjA SJ5 £ jlf JJ C Aj j 1 *a)I £*jI j _ jll £**3 jJ 

. A^- jllaJl jlAj^/l 

oi—j ji\\ i—jj 

jjAj 1 -aJUII c-J J l t (Leguminal&s) *l»Ui JH\ <J j Uv 

i ^ t * * >* j 'Uis* 1 * * ti' y- J*«AJ j t jlW| 5 

t iliUl* Tiljjt y i cjlApt l*|j Ol j«j^l UJj i«l If'^L'j 

iz\p SjjJI j t J t XS^ d) l» tjlp 

^Ca jbj^l/l Jj 4 Si j4£ 

: JVi ^1 J* t*V < JfUi ^ 3j a£jJ1 ^-JU J 
: ^ jJi j aIUku ^ro^Ujlj <1<!>LJ1 j f< id&A >A 

. (Mimosaceae) ~ i^^yiL t aii\ 

: f jJl j aS"\Ja oMJl i j\ > Udl SUj >- j jUjt_ t 

j t AjUb a-aU^I aKII <l)t (^t < (^4 pW^ COU! J t-Tl jill ( I ) 

•i (Caesalpinaceae) X«JiJI aLvoaJI : Lr >J- UiUpj aL^Xi 

ijcdxJl j 4 Xr-jU UXl aU! at tft c Jjb; o*Jl j I ^1 ( V ) 
.(Papiliofliaceae) Xi>l ydl a JUsaII ; «J# jUJl £>l?Jls*!u 

f . * • 

y>\j\'4^\ 

t ui^tj jfjiii;! puyii o-j.jjui Jrt.xij > ai. 41^11 ^sj 

aLw ,A1j jjl OUU jj^iJ ^Uaf5*lsll OULaII ja T ^LS” T i-lP ^iJ j 

jt t»| jlft^l J t OlJlJt cJbtj c (Lathyrus odoratus) j^j)l 

. Si (j Jijk ^ j^a > ir^J 


N-# 




^U°'aJj’ t XUI ii^jJI rpUU ^ it--. ; .£*UA Mial •* 

r. m ♦ 



♦ « 


j4m 4 t li C» J j A«£y tiljjt *1 

• • 

. ao yfcp oj^JI j 4 jL-al jJUc4 JJ li >J! olijjJl 

. t^yl A*pbdl ik^j i o-L>-j ^>- ; 5 jA jH 

. 5-IpUJI y c_j ylL S4*C* { j~g' ^y i~Sjj : yt&l 

w> yJ S iJte- ib Ji 5jof ^y Oj&j : gJjsfl 

. 4 (Wings) dliyJ £cu5k»* u'Sbj 4 (Standard) JJU 

m ••..-•••. /- l 

j £ -HI »L^pt t^jjl ( Keel ) OV tjy-ixu (jc-<U^ (jcH j 

. < jr el: r-A 

aj-u^/I JjUUj 4 (J i-ut s ytp y b-S'JL : ^Uall 

— LiU-l 5lU*Jl Ijp — . J>*sJ j 4 O^bJl £* ^y-jU^l ia^l (J 

I 1T*A ) aaUJj ya-JX a>«Ju £) jfcfj 

4 j3l Iwtp \ji AyU-l «4A U <-*5>l jli I aJLv£a)I tl»UlJ j , ( J 4 c-> 
. AaU-* A*yt Ai j£>a 4jU*»V I »y- Aji J&cJ ij 

VuiU-l y ^kU* '£>li SJ>-lj ajO jS^ y C-X/j : £lsil 

c* > ~ 4 jli^ 1 i*» l 1 aLjS* ^y 4 

aLj&I (Vejitrar sutureJ^paJI jl JWI^Jp ^Lli> yJL^ <J OLa^Jl^biJ 

♦ tijjjU J^iaU Jijk ^lj 

. ( ou, ) Ajy : *> 

J^Uil ofcU y A-ilyJl aUmJI : teleSy I ottUl 
(Pisum VjUlj (Lens esctdentus) yJ*!lj (Vida faba) J yJI 1 j 
(Ci^er arie- yi*J-i j (Trigonells foenum graecum) aJU-Ij 4 sativum) 
(Vigna sinensis) '-fj's ‘ (Phaseotus vulgaris) U ^liJl j 4 tinum) 
(Arachis <jta yJI J yllj (Trifolium alexaodrinum) (£ jUX.1 
(Lupinus (Medicagb sativa) fc£jl^U • hjpogaea) 

; tennis) 




- w - 


(J ^ OllLiJl ijAai iLyoill g&J 

* ij^UaxTb/lj AjJaJt 

4lLy Ji j j • j >!. . ...>■ j : (Glycyrrhiza glabra) 

1° y~ ^ o j>i> I ( Glycine hisplda ) bj*dJ I Jji . 

J^Ji *Up dl!il j t al /t A 1 * ^y * j UJ 

(Jfi ^UlaJl J ( J ^l u> ) ( 4*^d)1 ^JaP il*)j djjX (j 4 1 l£ 

4 (Margarine) ^twaJI J/ 1 j <*?!>■ j 4 £*-lj Jlio 
Oljui! J *\y*J OjjUaJlj £*-1)1 ipliv? <J Tybt 

m ■ 

ja ^ * ( Haematoxylon campechianom ) <!> 

AU«iS"j ( i^UaJi (J J mhJ Jl 0 jLwfTy^l 3 .si* 4 ..*»• 

. <J^?- 

juiitauiii 

M * • 

c obot lA Ujj JLT^ tiljjt J^' c cl jt jtgjJ V'UU 
4> wlLJI 4.i>>jl.li ^Lyditll |f^)j 4 j^j 4*P oslp 

. (Poinciana regia) ULJI jJl l^j io j!i C>l5lJ j 

: UUJIjJl 

t ouil Ia jipj 3y*Ujl ULJl jU**^ £jj? 

<u£jj 4*5*^* ^ j 4 »li£jl (J JaiLU j c jJJQaillj ij jl) (iJB j 

(!) jlll ^Jp JIL* jJl ^?“Vl c)jlll t-Jta Jj 4 AApUal* 

. jllaiVl CuL c-jIJUj- J&a (j jXj j . I 

. <LpUi>! <Ujtf jUldl iJ.f- j ^si> ; 2 _y& 

, 4 l v34‘ «* u)U< ju 2 

LvU>UoJ UTI ^ 4 ilvaii* ^y* <!)j£o : jsJl 

• ( v •• r>V J&) 
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• <£ i ij^i 

iJXa J}\j (Cera ton i a siliqua) <-? j 4JL*»iJl ^Ijj 
^aJIj (Bauhinia^ Ua jJI Jt. 41 pj)l I OlJU ^oiu j c (Tamar Indus Indica) 

. (Ceesalplnia) 

lyLi 3 J;Ap ipl^yt t ( ^*LmJI 4 -JaJI OlJtil y> j 

(Cassia angustifolia) (j> J — ^ (Caesla acntifolia) i£ jl>vLl 

(Cassia fistnla) jCJ* j\J-\j l Li? \$»l jj\j Uj>L J*jc i«3j 

, "jp ^31 ^mc! UjU . I « v m . t j 

JUJUl JUoill 

• • 

J C 0 jli-l (j 4^>»llajl ^aLsOoII Ot’U jlSJul j£j 

(J jjpcS <— ?bjjt U i Jj^st o^Ipj c <wjj 4pS“j* Uljjt i 

. (Acacia) JaiJl J lT ill yX\ <ij ilfllUJi 

: JaiJl 

1 (I ! T\ * ) Lop Lai* i-ioj y* liljjt 

^Jp jS- iZj\jy (_J ^LiU j . ill j-Jit 6jjp*l. * t^jLot lA 

<JaiL* jllj ( ( cj : IH * Jp“ 

. 4-pL1I ikjZ jt Lpb* oi 

) aLUx* l$il ^Ut t Ao>.*wd« j£ ; ^t^Jl 

, 4— ?^L ** £i J >Srj j^i J ( ■> • ? ' * 

UL>-t J i iLlii* I 4 JI jA c <AJi < j»f' y* 6 j^Sj I gijsfl 

. ^jt y* £?ydl jj^co L TjiU j c SUpUII -Up Uxtf 

iLji? i? ,IA iLaii* oJjUp LuU>t tilp i^S’ju J £&Jl 

^4p £* ij-U«tyl oAp j{f jImL b^llLJl jjAw c3 j * ( ^ ir \ * ) 
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i 34s>-Ij ^ c-^ju : £lsll 

. ( A : n • j£i) tSjU* t5 * s All 

b i wJ i t jC j c jjX #4p \f» i ^Ixdll ( f-^At J Ai jt ! 5j(fl 

' 5 j-\< jJp l|l« JT y£ *1 4J Ol _ r *aj£ ^ (lomentum) & y 

: ^Lstyl oUlJ! 

<ui>- : X Acacia arabica var. nilotica ) <£«AUl JsJU*Jl 

c <dL jl# til* oULl 4$ dJJi j t a Jl jJ! » j*\ _ji!l ij 

. apLjJI (j jJaxu<*> Jl ( ) ^pUaJI Sit* 'j* 

(T\- j£i)"' 




, ^ t •»• ‘ (») C. * («> 3* $ 1 ® a ^' 



. Xjy J J* 0* •> * S* 11 *'' * **VA U 

J ^U»iJ fy/o ‘ ^ *“•-* (») y^ : * (e) 



ti ti AL» j : (Acacia Senegal) iteSlI 

i jkp Cj jj j U jU jt ^y £ yc~Jj : (Acacia farnesiana) foil! 

. Jx* \c» a £j ji « jUwit cJlT : (Albizzia lebbek) 

cOi at, T>; 

. ti 1^1 jj 

oy^t Vj 

iLyaiJl l^» < iLyii y\ Jp (Geraniales) aJj 

«*U jwdj . . (Rutaceae) a^IJUI iLyaillj (Geraniaceae) 

m • 

c <J l^UaxJbj iJp UoJp ti tP^ Aj jJI 

t>* VOdJ • i/TJ^ f* 0 *. t/**i 

. Am* aJ jJl «JUb ti SjJUl j . aC 4 s**« ^ "Mai U j|LJ a*j>cJU 

« v m * 

JUjj+U'-Alll 

t !«*>■ \ \ ja y> m U (Geraniaceae) aJ j ./ — < jU<aiJI 

ajl^ji £rturuu>j c *u$t^ j s ^ ap/a** 

AmIAH io jjl CjIjU ^r*J i ol j < j ti l^k** jjkaJ Ay3P OlS «u»JLp 

i 4 (Pelargonium zonale) aJjjJ ? I C»lJ 

"• • • 

iJbJ& i* j-l^l Sj^Jb A fjj> vl»l jjj OUl . J&Jl <&* j 

• • 

.a-pIu jtbs’i S-L>- j Sy jJlj (I : t“N\ j£w> ^ c-^Alt 

AjiU-l aJUI Jtac j .< ac 4 £-*» aJU* .y-*': ^y c-tS” /J . ! <yt£ll 

.. ( ^ * V\ A 5!3U*c t^*' - ^ til 

VajTIjI«j Alysuiu 0!>b ^y Oj&j : 
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(.rw j£i> 



<4»r * (o+*)± < 6 5 * •»• : 

*,_ ( w ) * r^wjVj^ *y.n > •* < 1 > : • 

, ^ V' 4 ^> r j* ^ ^ ‘ ^ 

1^1*' <L»L»^fl CJ_)\>-I 4j*U**t S ^ i^S'ju ! gJUl 

j i jjJiliu jj4su£ i-U*Vl 4>* jJ j ( <-> ; H \ 

(Obdiplosten>ohous) 4JLUU <_£* jlJ^I Ja^l ,J ajXj$}\ 


^ J& ^Ar^J Ji 1 /' cr^'o 4 : 

<jr*i jlk* Jij>k '|i* c-i jyt Sa-A* tii; 

- T * 

; iiiL* : S Jf I 



: htj I oUU 

i <S~j j ji sl»lJ : (Pelargonium graveolens) jlnJl 

* . 

• <y 6j f o*-> u**i 

4 jj\ ja+j Aj>^JI OllLjl (J*** aL /xail 
(Grodium) a«MIj (Geranium) ^ jJt Jj* < (J aJUH jktilj 

. (Mensonia) Lj 


m* m 

\Y** j M » ^ t-J jaA • (Rutaceae) a*jIJUI ALyaill ^aJ 

Ol .^<1 & «-Abii j . aIjUaIIj S jU-I jkld! j 5 j&* \* y 

- ** ' 1 ' : 
iJ^I 2^1| Jt j« Jai* aLa Jp ‘ 

• • 

OUiS^fl ax Up aLIJ&* jt aJ^UuIiIjjI OlJLJi j c OIjIjjI ^ 
cN. 4>*J • JJ Ol'UJl u( a~ jj . a»Ip ijTyi 

Jli; ^lij £Jl>i aLa4)i oJU a* til X.UI ob'Ui 


: JUljJl 

vai OU til jjt ^ cl>lJ (Citrus sinensis) JUi _/Jl 

Ali^/^'o j jCIajj t >**> W*«& } t&t J^iri 

\ J m v ' w ’• * ' 

t • A^J J» Afij J AjT ^ tlijjt U^t ^ .^Jljll Jlj ^ (_J* t>Ui 

Cj ^Xj TjuJ? t jT 4*i ^laJl ii jjJl \LS 4* ; .Oli Oli 

" * 

T>jt pyy^ j .j^ji A*a (j ,tii 

) A-p ti» C. A^J aS l* • i t A jUf A^ i A^- 1 J 4«4 ^ A 

* y ' - . J 0 . + 

-.(••J:ru 

sl»l5lJl jiaw j ) A^j>«lU O^U- tj**'^}* t— ^ jo ;I 



- \K* - 
<ru 



«*>)£ » X <* 0 O & ( 0 )4 4 5 ^ 


(i-») IjUjt £• » j*- ( I) « JUljJ! t S-iU*.!' 

• * / J® tfjs-M S if jO* Jjk £}^ p"j ( r ) 

Oil lull < j ( oaj (J a,i jt jt ) ioL* Cj^fcj ,j* 0^£.t S frjjsll 

.<«*>* 

^ J>- (J oA>il* S4 jJp t^S'jv i £&ii 

jt 5 ^iUl 6j$Ci y"^l OUUl < jOm (Jj (u> t Y ) 

. <LLl» j/fjU-l Ja-^l <L4^t ^5 jj ti M 

^4m)I J U 4jjUw» 5Uj4p Jil^ ^ uTju jJp J £j&t 

^iJ • <*-i* Jp oUijj-Jl y Mp ^|p AijP JS”" <£y£ 

jCi) £«Wpy ^-*c Jv*j ojUi tT c J-j-j y>y Jy 
j aip kS y j £kll LaI^ ^ yity olJlJI jj t ( ^ t <_> : r\Y 

cr^ 1 V*S <J*^‘ <J*L^ cr** J £iJ* <y S-Oi «>i ‘ 

. Uyj. VUoiJl 



UiU <y£j a* c $ i ouiji J ^<1 


, 4 *lp _J^ 


aoUJVI oL*UI Lap Uvydti)! «aa ^ai : 4 j^Ux$VI dUlJl 

Jlflj ji\ Ji* SjUaJl jjl i jAA> Ujlc JT y ^>\ 

0 ij^JJIj (Citrua a or antifolia) ^A) — Jl j (Citrus reticulata) 

. (Citrus aorantiom) gj jUI j (Citrus Union) Ulv»i ? l 

: UaJi oUUf 

•* • 

J jJl jl 4il jjt J : (Barosma betulina) UJ j-fc U jjjU 

#Apc*»j : ( Pilocarpus inicropbyllus ) 

jaT lT c j£jl fj Jljjft Cf ^Tj* 6 ^' 

— J — jL#*]l IAa A>"^ ^A^x«o j £ 

• LWm (±J!Aj jPj £ OUj} J^waJ (j 

# y^l <J*Mp A^jicdJ SjUaJI cIjjj jll ^ApiCuJ I UU^I O^aJJl 

. ^UU! LS^ c aj ^ ia*JI jJl! JjrjlW 



i a JLva aH cjU (Malvales) OL JL^-I 4-Jj ^fiS 


^Jp l^l <£ IpJbuw _/—.cT j ( ( Malvaceae ) 

’ « v 

l* T j £ Aii»W*i 4 ^ ^ #Aji ^3 jIa ^5 aJ?U^ 

t>* u*’^* S-O'J .. (Pentamerpus) j! 1 -JOUJI i^A? y 

; 

^4- ^Ull £ «AjAp AiA^ *&l Jj$C> l5 ” £ a^p! jA* £<a)L** 


Aj j Ait J L* 


Jp 1^ ^JacaJ SA^Ap J,l jT 



ijU-l JLalll 

<t e y j AY (Malvaceae) AjjU^I aLv^a!! ^a* j 

l^li t OliU . il-ltmllj ojU-l (jbliil J> UjlJLlil j^i 

■ia^w j Olio! U j c aJjIw* <3! 

, „•* ■ ‘ . / : 

(3 ytfJlj t A*A,AA» jl aJUI£~ 4jau*o L«| < OUljiJl ij S £'■?* 

■ ij’-b 

t Ia j*a£' AiL^^aII 0»lA l^* ^J! <— ^aI y*j 

OtJlJ lyijl ^AI if t ^Jaijl If* 6 ! j AoUaaW OllUJI ( j^a*j 

. (Althaea rosa) A~JaJ-l Jt* <o j5l 

: iUk^l 

t_Ah£ TjlAjl 4 a*IA 1 AUjJI OlJlJ y* i£jv*+» ^aL< A**Jai-l 

• 1 c^.^' <y j . v"'^' 

< Ouujr y* 4p jAjf 

vO'jj -■( r : nr J&V) — ^epicalyx) <3 ji; «J* yo 

, S^pIaII Xp od>*i*j SJblc* Lfi! ^l»t Lr ^ r ' <y 

£* Uso* j <_-f ( _pl Aid* c <La &* y* (!) j£ii : ^yJl 

. cv : Y\r j£i) 

( ^ I Y* M* Aj^jjt Aijj^* Jj>mSj j OiAiUp Aj*4*>>^f! 1 

f *^“ij a** <y ir* Jf ^>> ^ ^y 1 * 

'. ^JxmJi a js y* ^lii i c-*.y>" t^y~3 
jt-*« iJltj i*>cb ' me j,* (—f _^j "i gtdLI . 

Jf Jj ( V • ) c£jy ‘ 

^UU 33s- jLij c ■ y iU>*i5 l*! y Jo?y : ii ^ 



.’Of 


j * (1 ) .*■ < AjJLsJI <JL-uoaJ1 

t£y — -4' J iSjfj* ijy-b (g ) I -k* “ > 

♦ *j* jfi ^j»*> j! 
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: iiUadfVl otiUl 

m ' • 

c jAjk J iobaaVl OlJlJl j*j : (Gossypiura) jlaAll 

Tj jLf lJ jmj i 5 j-aaU 4 ^-jl^l 4 jiJaJl OblAi«l jkAJI yw j£\j 
C 4dU^I C>V%JIj iJ*Uy»Vl ii j*jj iLJI J t aJLjJI 
vbl ^4 a!I A*j .jJu U L*i i U A*< jjAJl ^y» C*< jJl 

, <_aUT ^w c«« « j j ( <_ ini^i L 

4 -O J*L)Vl ^ /uJ j : (Hibiscus cannabiaus) J-sI' 

. <Jl-^-lj C<* 1 P' ^»~ji I ^1 '4pU<^ J 

*U ~J> J*jcJ j c L»j 1 X o4 k‘ : (Hibiscus escolentus) 4-«Ul 

. dU^J 

t l^lt jji (jfki : (Malva sylvesiris) (J jti-l jt 6 juA*! 

. OLJ^U *IAp 

*1 j^A-l jU»J^fl olJ AJLvitfll flAi <ajU)I iu jJl oUU 

(Abutilon sinensis) OLi j (Hibiscus rosa sinensis) oiJa^l 

. IsAjt *1 *^U jt J 

OlijlAA-l 4JJ 

ALya il l Ll* t iLyai Y*\ ^p (Parietales) ObjlA^-l iJj 
<w-yj j3l jjsjJl ^ j?' ®Aa j . ( Violaceae ) 

V * 

fcl»SJl *A£ £» i-U^l :>Ap i£j14jj . jAl Ot>LJl J ^Uj^! 
<J* t£>yi Sa*-Ij ii fj JjIjT pUll i-S’joj . AjJj jl 

. _yw jA»| ^yi gAa J jjAJIj , jlA^* a.q..A>« ^Jp Lijj SAjAp 

4L4AII 

a * ♦ m 

\fijj Ao j !-!>•' V. (Violafceae) 4*^vU^Jl iL*t«Jl ^oi 

fev ilUaill VAA icUJl Ob'UI J»U2j t j\ii\ J « yiJU* 



J 4>-l j fj^r iLvajJl « JLa l J Ol J L-)Lip^/l 

oJUlj (Viola odorata) ^Jp i*;yJI j-^* 

. aaJI£JI & jll OlJU <y t«* j (Viola tricolor) 

: A-JUl 
« * 

& C ^L*^* I jU 4.a^i > Ull 

. ( i : rvt j£i) jui*. >fc# 

(J} 4JIj 4 l^-<* 4ic aJU* o*)ly t/ 4 './^ • 

, ( r t c«* I t* ) i / ®*Up . lyaX* tiOll j ^Jll 

^ * i 

aJUI JJavJ J i Aj jL£* ji- Al yaO il»!>b 'jtJ* ja j j£cj : {Hftt 

. (^4 V : Hl.jCft) < j-?~ ^Jl A*i £&>di jl jl*-^-» (ii A»*U^l 

a jwii J» jy- U ot>Ui £• ajO— T Lr J* ja : ^lWl 

(jv^UVl ,y&il (J <4^*4 jJl *Aic j i < yuAU 4*-^ 4* jy£ 4*y <^p y * J 
< (^: ot“M) jU^Al Ja^ta <4ljyi jJJll j OUj^jj 

, jL$l! (J ‘V^ 1 ^®^”J S^l* J yJj 

^Jp t5 S^-i j ^ yj Jjl jS^ ^y jj&> J £UU 

9 

of i |ii yuJJ jJUj j c Aj ji4>* ^Jp tiij S4 jAp Ol*ii ^ 

<maL ^«i y 4jl . A^l^ - Aji, jJ;t; A*m>UI • j t>aS5j 

. £^jlsA* A?4^ J) (£ y-U-l c31a£>4/Ij £«54iJ Ajlp * ^ 

OU$l 4Jj 

aJLoaJI ja iLvtfi Yf Jp (Myrtiflorae) OL»fy aJj Ja££J 
014 U> jlj J^Ul V J 1 >wj < (Myitaceae) a^NI 

j .i» • 

. ^yuJ.1 jaa JbO i_$Jl)l ^J^iJl O^cJI 



- w - 
( ru 



<■ e>& G i c 

^ J ( £ ) J J*J i**— « (w) 4 Aj*) X 0 ) ‘ 

ij»J >-j>' vO :J ' J >sf j* J ) 1 


Vfl jLsua!l 


tp y YA* * ^ * y* j * i L» (Myrtaceae) *^i ^«a” 

t kl^l jjs» -OljLiSI ’*_a1x^j . djli-1 j^Lll <_£■ i jli&A 

» m 

l^«l y&~\* tjlp j 4 AJi y> jS- AjjJ>* a]su +*i j Silp ibUi* tiljjt 

m « 

j^vj i^iV^ “Up y& y jfi 3 ' a*/?1^-4^Ij a-jj ^ ^ *-\p ^^ p 

« 3i_jtA^ ^ 5ilp ^iiAj Tjlpjl tviil cl^bLJI (3^^ ^ 

. j^i^Jl OU <Laa)I oJlfc ^*■5 A*Jli.ll OljUJl 

■ “ ,i * , 

:j>IS 3 i 

(ijkjl 'j* j&\ i-y[y>r (J* (Encalyptus) j jil^H jl^il y&> 
\^pi>. pixyiu j 4 >5” jl J| JvaJj yflS. AjPlj jll 



- *\AV — 


( I : jSw.) Uj i ‘ 

j!a j^/1 j t S Jr jf i^-lj lAj il* 15^ A#U- Oli Af U p 

. 4-plx* j j> j i<J XZa 

. oi y>^ y* jS’ Ia^LspI J Twl>« a) J-£- I 

*UaP 4i ; A Jp pP^Jl J SO>C« lJ ^ Ja t_.r ju m : 

. ij»v»UJt i J* jJl J ^**4 *j| vi-JL V ( cj : V ^ p jSvi ) j£*» Jl <jUj yft 
jjl j>,p ^\jl ^|>*l«Ai! ^ix> Si '/apl * 0tAj<Ap Aj«A»ut ^4 0 ^£.) ! ^Jlill 
, ( j ; J* y*« Uw Asjvs^Uli SJ5 »j)I <J i jiiJj 

( V'» ) 






x . 4 iV -..- 


vr~~ 




■ J^j’r'/J J) 1 t ,u * t V-h U J> (A ) • 

J,ii':i sis UP- «<U! >.*; ,-.> ( . ) . U^« v*. i ( >) . ”•- 

»_/ ( j) ' V*i® 



— 1AA - 


'r* Jf 1 ^ <y vOiJ ( J^* •* £&* 

4 (a c ^ f \ a J$vi* ) i ^Jp ti»vJ oLkj jJI i»Ap jjp 

• cAf**i p 0*?^ J^iJ 

.( j : r\o j£i)Up :5jc>l 

: UaJl oUUl 

4*1^1 <jy jil |»^l jrJI J (Syzgium aromaticam) Jii jtfll 

tyijt if . SjUaJl -b-*? j»a£- iij (S _)*£■ 4~f 

ft a 

■ a*txi Jjijdi 

f i jit j Jlj.$l ^ ^ c-o jJl 

OlipVij IjIjUJ^I JJU ^ ^y iU'jiJ j£S jj&\ 

. AaaAmJI 

ft* 

(Psidium guajava) a*I j^-t iLyai)! «JU> A/ulxIl AjalyaxiVl OlJUJI ^yj 
oUJ* t ^ j S^tXdl A*fU)l jl^iT <y ^ j 

. CjIj^SLJJ SiUift 

: ltj\ oUU 

\ 

ci^ L^i 5 jjlil j jS“ 4ic aJ j i (Callistemon) <J 

• a 

<iy taijjf 

. (Myrtus commun(s) jdl 
4ij 

Ay^-i kLytiil l c JjLai (IJmbilliflorae) OL*J-l ^oJ 

< Akj**Jl jt IS " ^1 a*aJ^I l^l jjO' aJ J l o~U Jr-*^ j . (Umbslliferae) 

m 

o* l$pb* tj-f /JJ C Aj^A jH V 1 u*~ J V^' jV> 

. S4>-1 ^ ‘Ukijj ^Jp Ljl* Jf i£y£ u^jf 



Uf I iUaill 


\^o y l« (Umbelliferae) aJ — . yiil ^yoJ 

( AxxivP OlJljJlj c ^*'1 <j S jJiSx* i t py Y\* *j 

4 ^"cx /jJ l XP (_A^~ jt 4 _y" 

IfAlP j 4 'AO y Ably <jl jjVl j . A» y£ % OUMJl ^.yaJ |C yj 

^ »A> y _j 4 A j5"y A**«<P* Silp 0 j y)l _j 1 til* ^.yXjlj 4 c_aI*j 

A A> cjLLa!! ^y i»y — AP jAi *-X Xp — ^v?']/l Aj lp« 

J^' jy^i y J3l £jyll y £> JS' A;^ Xpj . (Involucre) 
.(Involucel) aaJUJIj lJ yC jtajYl 4 p I y Xp OUaIaJI y ap yjf X * y 
. (Foeniculum vulgare) j*X!l OlJ Jliil Jy* ^jp yjX-j 



4 (I : T\\ j£i) AJLb *1 yl Jl Sly tSI jjl J^ip 4^lJ y 

yj 4 a S’ j* A**y* ^1 jy (j «u y jUjVlj (JtJl J y- cXdJ l^ilxpl j 

. a-pIx* J y j yp^ Aja r Jw* 

If *Af«P- AiU (J jJvaJ 4 aU&X* y 4_jT y I yt^Jl 

. A-S^ jU>l S yJtJl y Sy 4l>U y) jT 0U*«t ASy ( Jp £y2JA yS" 4>* 

. J^*ljD AjiPsl* Ifil 4 Uva iXt lT^.U* 4-j-^ri I {Hjdl 

JfMjJl ^ ‘yd 4 •— 1 ^kJ! £<« aI-SLx* AaX^t j> L-Tju t ^ilaJl 

^y>*j y ^P AjX*^I tiAaj 4 A*jlJl A j)l t5 J 4 ^ C$ 

.<v : mj^A) (Epigynousdisc) J y 


jC x>.yj 4 J 4j\X*^d» <>lL^r ^y L~S*JU 1 flsU 

• • «* . 

t j ( .1 f ) *\ ) AAU.J ijii* 5^>-l j A*0.) y A* y 

. Dl JW2* OUi Al* gyft 4 yb J y Jyj y»y jA-H Jp-I 
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<r\n J&-) 





* iSj*j Wl— * ( V ) « * jy\ £ S "b* * •/? ( ' ) • ‘ 

. (j) , J/-W J JjO J A t 1 '* 1 ’ f-J <c) 


l£ y£ j < (Mericarps) tjoJ j>* ,y* O j t aa^U l S J»\ 

J!*j c)l*ji-l <L)Ua J*a& yVl *-iS 3 ‘\. tij • ®A>-lj 3 j4> ^Jp Lf* J^" 


<J»Mp Jp >br j±j : (Carpophore) Jj ^ J^b- ^-1 4Jp jlk £ji j 
ljU 4>* £ cjL^’lsj* 6Wlj c? *A»* lj . AjI-UjJ Ob jll V*^" -3 I 


j4w J J i Jo** * jX» ^ l) 0 t£ * j&lt 

• * • * 

Jp- j? j>~ Vl ^^oaJI <J j( Aj^’I* (£ y >- 1 tl<U AJI-toVl OU yjl JIp-^j 

. *. - •'.•••' * *■ 

jP$\ o*-Ia T*o J i il>l c jp$\ Jx>v jpj ^gJl A>buj^l J AJU j ^*«.t 

ojXUj ( Aik^l i_y'*p*^ 

.• «■ 

. o _^l «J*^Uw IJIp SjJUI >\ yCj^ JX^ 


0*?j"j If 



: C*UU)I 

« • 

: ^ j j*a£ SoUaVl OUlvJt aL***!! «4a> ^yiJ 

^ ^jl j t (Carom carvi) Aj jl j^Jlj « ( Daucns carota ) jJ— 
c ( Petroselinum sativum ) — 2J* J 1 ( Apium graveolens ) 

, ( Anethum graveolens ) CoiJl j 4 (Coriandrum sativumj 3 y 

: Ual! otoUl 

•t « 

4 aJO j Sit* OUJ? : t Ammi visnaga ) aU-I 

a^UJI Ij- ^JUjj . OLJ! 1.4a jjjj ij* cJ> y» 

. auU-I <y> £yj 

aj^Ij c-*LJi 14a : (Pimpinclla anisum) <!) ^*JL)I 

. £t\ jUM T>> V* T^l* U b\ If 4 Uall il jll ^ (ii u>U* dDO) 


ObjdUl 4J J 

aJj^jJI iJUdill ^ J'Uai C*-» (Contortae) <Jj ^*a7 

3:>lp aJ j — !l e4__A . (Apocynaceae) a-wj*V!j (Oleaceae) 

IajIaJIjj c aJLjjJI A^jil ./ aJsu**x)I t <£4 p c ALlSd! l$SI jjt 

IjJ £bU c^j 4 AJbJl ik 111 OMJl C^la J^l 

• o A 

V J&jll iUoill 

tp _y o *. * j Li>- Y Y ^ U (Oleaceae) aJj^jJI A|-*aill ^al 

jUi^l UM OUUI «_iJb£, . & loll aJo^IIj SjU-I jtuli J 3 ^ 

AjS^t ( jT a]sU*W 4 OL'i^fl 4C4p 4 aI.ISx^ 4 ol Js^\j 

m m 

• v - J V A^J^ A*J jJI CjUU <jvj 4 aLIS”" A»U- C»li AjAj J 
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c'Ul 


i jl yj)}\ OULJ ( Jasminuro grandiflorum ) -Uj 

T jUji J ( I : nv y U&jj ^ t»l jj! yb j 

. ijpb* .t t UlU* c IS j Ul j oli 

iTIjl. _/P A*pl jA* 4«*Ps«“l* cr^ i>* V*v ; cT'^' 

* 

. < v :r\Yj&) 

4i*A U"”! (j’ w ^‘ <j«* (1) 

. ( ^ : rw J$Ci ) S^uUu J»l olj X^A 

JiUx*j i j0 jK**a £»J>j (J jwli (3 y ij* l-S jj ; ^ikll 

.(<_/ : rw J<A) J. i/il £ 

: jUI 

. ( *— < 1 W ) SUpISII £j* <— > ^yt) b 4 j J 4 /v*m>* ^jp (^CUOj^ 

.Up : S y}\ 

( rw. j£~* ) 




(t)iT^ T i 6 to;0 <i 5 C @ li$ j^‘ Oi»Ul 


f*V ‘ *fj*J (v) I iijj\ I ) 5 Oj«wbl' i liylfi 
* v*:; 1 ' j ( * ) i jjt»U J 
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: iiUaiVl oUUl - 

^ IS i ^ UJall J o jiff : (Olea europaea) jy jll 

Ip jA*> % C.) jll l^<* 

(Jasminum grandiflorum) j (Jasminum satnbac) OvflJI 

. Aj jJaP O jj j *jl* j' 

<y-> y$ii iUiiii 

\ t • • j jjJuj* f * * Jl y- (Apocynacea^) a- 4.^ yVl aJL /u II JaJU 
«uil« ovta^j . ^Ull *-U^I ti • j-Z&a y j> 

<_ jli A*j|pJ ^ ilj<* *Ij2>-L J 4 4— jlipTj 

y j . aJUK* aSU- <J4lj i’S y A.W«»j ^*ljjl <^lJl4Ji 

. A^i jll 4LsAiJl «-U AjchJI A^Ul kj jll C>lJU 

: a£_J jll 

TjUjt j aLUx* a^-j liljjt j^p OlJ tVinca rosea) a& j)' 

* « 

. ( 1 J \MA ) Ajpfcu C*£j A<JiU« 4 ^^pl- 4x0 jU! Aj5jj jl *1*3-; 

. ( »-j : t* N A (j* jj i ^yt^Jl 

t .. 

4 ‘ ^ijJI ^ *WlL» Aa>< 1* ! gjjsll 

>— *1 Oli AjLUJl.AjjjVl 4>A"j A*JlJl Sy jll ti ^ jii J J 

OlJLJI y ^viS - (J OObJJ jJ>>UJI £«Ja,Ji ^Jp 4*1 jj j$jj , 3-UUxll 

. iUaJl ju 

J& ).O0tujr ilab iJb <3 y a* 4*-T y Oj&j :fiW 
^OlJluJl jf** ij JJa:«> *iluj jw ai -lay- fll 4^ j£l J ( ^ ; t_> : f\A 

. 34*1 j ;JI 
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^ ^is***!^ {jcii'J} ijA t_ £ jv m ; ^Islt 

^ 4jjI»Uj* ^ o >x*« ^P U*U t»>l /^a. ^Jl ^jA 3>\P (3^* J*" 

j[ J- (jr*-^ 1 L^^ 51 >.J • tiPi V** ^'j ( -> : t“\A 

. I SUpII -Up ^JbUj {J\a)}\ ^Jp Owai 

, A^«j»fcU : 5 ji\ 

(fU J5^) 



‘J j*3 *■*-• ( V ) * itj*) 1 } j. . j r O ) . » ; »:-*^ «.-«)' 

£\\at {>) , i>*3l Jl^., 11 j^l| j tijS y ^Uti) >J.< ,-., (fi 
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: h j\ ob'U 

(j^LJl j 4& jJl Jt* 4X/jll OUlJ y* S 4jLy9Jtil *.Ia ^oJ 
La&l j ( Bcaumontia grandiflora ) Ik* j,!lj ( Plumeria acutifolia ) 

. ( Thevetia peruviana ) 

(Landolphia) Lii j 4!MJI Jt* 4j^L^a.:i‘VI OULJl i y**j LiJ 4jL*ail' ^aJ 
£ jp^uJ. 1 *1 OUUJl 4^1 £j- y j 4 ^Kickxia) L Sjfj 

Objjlft 4J J 

4 JUaill ja iL*ai Yf (J* (Tubiflorae) iJ j J*liJ 

(Labiatae) (Vcrbsnaceae) ob j^ll j (Convolvulaceao) 4J^UJ1 

V* (Scrophulariaceae) ^<JI «il>* aL yaij (Solanaceae) olsfiLJlj 
jt If. idiw* l*| » -U J jU j^/l^ . ( Bignoniaceac ) 

oS* U-l ti j 4 DWI jT 4 jX-T Qji If 34^- j 

. 3-bo 0*>hJl j < 4Jbj <3y 


UM iLM\ 

m ■ • - • .* 

ci)t . j Li*- (jw?" Jj (Convolvulaceae) 4Jt>Ul SLiill J*JU 

<!)T l*| ALvaill «-U cilUj . 4l4id!j 3jU-l J 3 ^ik« 4 

CjIJUxJI tJjti y* 1 !) d\ j-U> j c i» c> 

*• ■* 

d a4a OillJ ^ 4 4 aLa<* 

• • • 

aJU* j 4 Sal* OUjiVl Xc jLp> aI.sU* j , j f j>- 

■ • * 

#iii. Sj^Jl jXwi l jS" jv j 4 ®4p-IU* J ol/Uxlt 

ajJI OUU'^j i/^Ji OUUJI ^ »JU j . J^lill 

• (Ipomoea) Jt* 



- W - 


: U*/5ll 

6 jj£ TjIaJ^ ^ 4**^ aXjjJI (-jbU ijA «4*£ i— >L i 

, ks-\z* £*£■ j ' u ia. tU j 1 OjUl p\ i jj 

. iuL* 

C XS'\ j* jifi Ijil j>- t S 4»*l» 0 *>Uj ^ y » f j l gjjsJl 

.'(■*-> :YM j£i ) jcpIjJI J aH«j (Induplicatc) JpJ-UH J| ISHa 

js^) w^tjl itJjj ^3 ji i-lJ ci J~‘- * 

. (jr < v : ru 

( V :mj£>) j,i/i.5c' J l'oa !j r^. .-t;. : £Ui 
,>“ J -^ c ,>• s^.J 1 J.-^J <Jj* Cf.J ‘ 

4 i ^i 4# ^P l£j^'J ^ ^JaI jl*»* J>>JI 

^dj ‘ p.j t ( •> : n^ J& ) <s4 * li 

U* ■. ij/t 

C«jIj J 4 4; _^\Jl bLlJi j C-^bUj T^Ap aLum^iII 6*-Ia 

4 aJ a^uU- 1 o jj4^-j t iLvai)! oJL* Jj (Iporaoea batatas) UsjkJl 

f ■ ** - t . 

IhJI ji* 0 l^*i j!>V ftlJUS^ 

’ . ’• . • * : ■; 

. littl ja^TtjU* 

( Argyreia OlJlJ 4 L^la!I a*iA 4#ubdl 4ij jll fcl^UlJ J/u 

Ji-Jt jjaw a jbi« OLi jA j . < speciosa ) 

t ( Ipomoea carica ) ^yJ-l OlJ j c Ol j<aA 

. *Ja jJl ^jyJI vlOjSJ J ( Ipomoea pea-carpae ) OU J^u«j j 

: (jL l* i jJl oULJl 
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CrJf io 

(j) « ^>; k5— (wj i Syfcj# jli:- (') :V)-'* V W M' 

Jy fU (») ‘ ; y>* >-/’ Jr- U J <*/;■ r~> 

■ ✓/' 

L U>UM OljU ^jp !>ULl* c£^ • (Cuscuta) Jy»U-l 
<ipj jlil ilib’LJl iju djliiJl j&jj • (Convolvulus anensis) jJjJi 

i • 

. » l ya u» jtj 4 <Jy^l (J 

^IjVl J jliliVi S ji ? OlJlJl ja jtj : (Cressa cretica) j-Ull 
^4^0* c tj^aJI Ob^lai < ya*J 4/4-* 1 4 #?* y j i AyJlt 

t»UdJl Cj\jJaf uyj t£4*r*V I jjiaJl Ua j^rw »Uj ^UaJl 

. ttjydl 
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Vbjjll 4Uif 


Y*m jU-U Uji L* (Verbonaceae) aJIjj)! AL*aill ^aJ 
e-li A^bJI uL^l/LJI , 5jU-l a~£j ojlJ-l (j S j^vU* 

. AaL-a* OljLiJi s4a (J AjJUlIj . Aj Aj_^*JtJ!_» A*x£a}I 

m » I ’ 

4 jvptjip sk-Hjtiijy 4 ^laiil Aaj^J.1 JjwJj 

«Ua 4 aj jl _j** j U TjiUj (j aLIc« d)j5fj Silpj 

. liljjwJI 1^0 Aij j)l OtU x\p ^Jp iUjiijiJt 


: teil jjali 

{Si jl j*$l £yj{ t£ (Doranta) liJljjUl! CjL' 

k ~r* jv j ( Y'Y* J$w> ) a ^jks- 4^IjjJIj , AiU-l AX^m^j aJj 1a^* aJs iw| 

. jliUI SjL?> j { ^>- & jWl <*x*j£}' jU jt ^y* 

, a£ -UU-t* j Ai*^**!* Cj* ' J® * 


oJj»bdi 0*1 ^IsVl Oli aawsJI ijjVl 4 p-L 5 j*_jll 

. (Salverform) 


(pidynamous) jU Obdj O&jI ( OULiJI ci 

« 

. ( : fY * J£a ) c>>Ui ^ ^ j 

: £kll 

• ( O'** J* cM 4 aL >^ 0 <~j!JLiJl i j &* j (J ) 

Ja^wj , SUpIaJI -Up AjJS T ^4 AamL* ^P ^IOj^JI tiJjj 

• ( £. 6 "v . : TV 
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<n> J&>) 



tjj* j Vi— ^ (v) * cAJ'J* • j*- (') • * VVa/ 

)' ^r- 1 ’ J *5^0 C'vaJ a M»* ro ({: ) 


: & jll obU 

JJU bfljj4 Ji Uo'iwiill fcijji ciuu ^ Jp iUaill oi* JuU 

Laj jJIj (Cierorfendron inerrae) yjll ^ur'UI j (Lantana camara) Ub’MJt 

. (Verbena hybrida) 

OU c iUo*Jl «*i» (Lippia nodiflora) LUJl uL-J 

i>*J • *Lr*^' Ob»Ja-il J £jji OljiiJl j* j~&. <£ji 

5iJlSj! t (Avicennfa) Sj _^i)l CjU 4L*aiJl oia OlJU <jvj 


fljj4:£ J 4 5Si jill {jA 


Jjfr j**i 3 tP' 

« # 

, . . lii I 

4j jiS.il XLoil) 

XX* * j ,jJbf Y * * ^ ^ (Labiatae) aLmxaJI ^*aJ 

. J a ** _ydl j?»JI ^Ji| <J Ays'U-j ^lU)l 3 « jJ&a c £\y 

Aa£j c *)jlt l^ala^C y^jj i ^ j' U| 

^ « I M * 

yS* Jr^j j c Ol jyui l^Ja*? j OlljiVl aC 4 p 4 aJs^- jT aLUca Tjljjt 
« • « « • • 

t?jjj jjiJ 3 yi^Jl ^ J4il Uj jsyj y 4 a^Ip- 5^1 jj OtLJl ^a 

. SjU» 

^jA jj Tpj ji (J'*^ <j* 4 jI«aJ 1 (_$ Sj^Jl u jfsZi j 

m 

l*Ja*» (Jj 4 oJy 3ij4£ Oljjij «4* 4 <_-*iJl aJW oij4£ 

jjbjtSi <$4 ap JCs-j 4 Am»II> QtA^sj j jlfc j^l |*^*l J** o 4 a 

j 4J jf ^jAj 4 Joljlidl jll Jaj} luJtJ <L)l? jjJ! 

’ • • 

. (Verticillaster) 4>-tj J a-£ <j jUjVl 

^jll OllU 4 AOlySSiVl OtfUl JA TiJlP AUAflU «4A ,^fiS J 

. (Salvia) UU1 Ji. 

: UU 

•* 

*1 _p^- IjlAjlj 5 4 a be* j aLUxa tiljjl 4 C.*U. OU 

* *• 

S44 P JT -Up £jS£j 4 Jii Jj b^fl j^Jl j £j4tfj Jp j*Ja& 

/%->“! yi T . ( I ; VY \ ) ObdjbcA <— *£JI tuJb? b)lJi j4£ *J 

' ' ' ■ ' r * '. ‘ ' * ' .'; 

^kld! 5Uj> j f 4 *. | j J a.^. J l ( -tSj ^4J Suip 4Ji jU jty 

. a^pUa 

^p ac 4««a j Ap^cJU U4^lp O^ij * jvj 4 j^LH *J yf' .* ^t^ll 
(v : rr A j£i) ucU-.^J^IU ^ Ull j 4. paift ^ 



V .1 - 


tjcb ' ij* jv LUJl c <j 4 0 j&i) J&JI (J l ^jsff 

. ( U ': TY\ o^U!a>o*j t Obb 

jll ^JJscuo j t <jcJb O j* (jul-A> ^y» v_-S" yu ', ^JlaJl 

t T ^Li ^UVI T*Uw bHl J*aiJ ^r* 

vwi/^dflijy « ( j : ri> >-JaJ-’i oj 


<U^»t 4 >* ji'j i g Js- j*su,l\j ^ u-^/j ; £lsl 1 

jJ>-b *■ >XiC ^siiH ci U-Upj , (a ; Y*Y \ J J* 

hy ^> liJl S jA jJl t £/•** (Ji aL^S” 

(Gynobr/'.ic) ,yi ; U e-Ap'i ^jjJl lix> USLp-j t 'l 3 Jt- ^jl ^ T> j^a 

«_/*;.••' 5A '^ u* £.j^ ! * <!¥ iSj&J 

• i>-** <j* S-OiJ 4 XA 1 0 

(H\ J^A) 



f - # V 

, <e) * (y) * co*j £/,> «Jr (') : Wt * V- H 

^ (•) « *»- (>) • V*J« Jr-lt j jjT,. J,t £M jLt/^ 

. - : 0 ) • u l :»-yi 4 ^' J> 
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i ^yaj (Nutlets) yk /j i : «> 

. ( J ; rt\ ) ^ox-JLl 

‘ m 

iilyaaVl OUUI j* SJUaill aJU J*lJJ rSiiUdW OlllJl 

. ij Jap Cvi j <1* ^jP^c-j j : (Mentha piperita) £U*Jl 

t£>p CjJ <_L« : (Lavandula offcinalis) y y xm 

. A^-jlJaJl a jU jT ilLij c (Lavander) 

(Ocimum basil i cum) &\£~ J\ La DL^zill a»U 4 mU)I OlJLJl 

• * 

(Origanum majorana) ^ yi _/Jlj (Rosmarinus officinalis) jUl La>-j 

. jji >$i atsy j^cujj 

iUUll 
» » « « 


tlp^i fY * ♦ j L«m>- A® * Jl j^-(Solanaceae) olafiUl iL-aoH ^a7 

iJUaifl a^U OlJlJ jvX ) t ojU-1 £i»Lll (J a 

• * 

t TjUvit jt ol jT Lli^ o <!)t U| ^ j i jjwlAt Cjli L*lp j)l 

m , » 

^rt (/j ( JUl j* yb jll *jAl J aLLSi* l^I j ti! jjT j 

^cvajj 4 aij4£ ajji (J j> jt jo yL* t OLofyl LcUp 

Li j^Jl JlU & jJI OlJU j aUoJI j 4oUa»Vl OlJlJI ^y> f^iST iUaill aJU 

m 

* (Petunia) 


•» 


ja_j i (j j ij jJl olJLi ^ oLJl Ua 

1 Ua Za f j& jj *j t VVt J i>d^ TjUjt < di ^ l ^ip. C»L 

• • 

'. i^>cU ^ k_jf" : ^ttfi 



v.r - 


a/cIaj t— u*'** Cj* 

£*& cJ^ £i ^.J <— $ j£j o jA jf\ ^^ aj L •>A*£ , j c ^Ji 

. ( I : rn j&>) 

J$vA ) 0>UJ! £• aJxj <3 y y 4-5 " /j : fM 

.(^‘ V : Ht 

yy Jy y»-ilj 4 i>W*s* ud j ./’o A vO^ : £!^ 
Jv^'j Sa.^> oUi^Jlj t JJl* J u<»> o 4 S-OiJ • Jr^J 
^■"if ^r*dJ ,^fi ^ J 4 ( £ 4 V * Y <u s~** 

• i£$ 

m 

. tt* : 8 J$\ 

OljlJl y I ylj bAp iLvaiJl ovl«> ^ya* : OliUll 
(Solanum iycopersicum) j (Solanum tuberosum) < _ r Js»U*Ji 

(Nicotiana tabacum) t ( Solanum melongena ) jl=f 5U1 j 

. {Capsicum annuum) y^\ JaU) Ij 


: Ui\\ cMJl 
•* ♦ 

ja*jj *ibU ifiljjt y £ ywJj : (Atropa belladonna) U ytAJl 
Jl (Belladona) Uy^Ul yil 5-JaJI.S.illl 4-Jl 

Jj(j ^ (Atropine) juj yVl ,o:>U dJJJLT j ^ ^Uopty 

. O'jJi 4*4>- 

c ^ Ji J lyl jj t j ; (Datura stramonium) SjyljJI 

(Hyoscine) jjw» jJL 1 1 LD>A5j c ,j\j j y^/l SiUtyijl S^yLll! y ^ ywJ j 

• ^oll 

4{jJ> 9 oil* 4U : (Hyoscyamus mnticus) dl ^5wJl 

. I 1*33 j t *jj?UNj Uji^UI y ^ yoJ i! pilj 

<oU y«--i (Capsicum minimum) JiliJI y £y iJU* j ; JaIaII 
*. ^'Uj^lj^yrU^llI j J-v^CvJ (Capsicin) y~J 4J9 



- v.( - 

<>YY J^A) 



OT i * Jp c ^ o 0 o>'^l j /all 

fUa) u u.w/ f -j ( E ) 4 la— (y) : iJjiJl « VWM' 

,; ^ >-> j,U»J ^ 

jyJl di^ 41*^9$ 

Y ♦ • u ji U (Scrophulariaccae) ^Jl iil>- iU-ai 

lyl^pl OULJI «JU a*JIp j ; ^UkJ! *l£l (J 2 C V*l * * J 

aJ^X* tjljjt t jl vl>l ^CJ«A lj-»* 4 *“ J I C«^ J 

• «* 

t Ak-syj OLSVl ajcIip Jjft J c aJs-^ OL^I ( _ r o*j Jj 4 aLLao* jt 
OU aLsu&\ «JU> A#uhjl 4^1 jll OtU J t Ayavti* / t aMiT IjZiU*- _J 

. (Antirrhinum raajus) ' £j*JI dl>- 
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j j&j t (j'jiill C r“^‘ y J gijsJl 


jUl> 1^4 OUdJI 


: f Yr ^ y JAJI j Crsb y LWI SiAjI 

x Jy i-ui ^ j' y c-5* y : £&Jl 

. (Didynamous) Ob jwaS jby-Vlj 


j i j S O^kj^ (j* 

— (_jc > ‘ j J 4>- yj — c£ y**^ j t. ol^iLl! aLv&a!! lT 

ti* Hi; «i^UL^it y ^4 p <Jp Ly JT J*x£j 4 y 

”Hr s i u*^' J^i-J 4 ( £ 4 V " J^ 1 ) * u r~' 4 

. y«^»i y ^-«i c i^r^i 

.. ^4sJJ yt^Jb Ji*»t y Js>l/ i aJp : $ jfl* I 

(Digitalis 4)1 OLi ilyijl oJU 4*jhJl 4~k)l ObLJI y j 

(Digitalin) j^ap 4»bU aJIjjI y ^4>Ci0j c purpurea) 

« « 

, (J!jA*j 4**£~ t— JUil (J t£4ll 

. , » 
(Linaria) L jb-Ui OLi — ^.Jl (*JL>- Ijp — a*JU*M ObLi yj 

. (Russella juncea) . Uyj J\j 


Mji*J l4UiJl 


t~b»- > \ • y t-jy U ( Bigno niaceae) aJ ji*Jl aJL — aJ&\ ^a! 
jUlil aJj^I! Ifjj t SjU-1 jMi! J I^Ip _ r £U tpj» V6* j 

0j& Silpj £>l j&v* jt jb**it l»j ALyaill »JU AajUII oblJl J . a)4s*1I 


ifj AJjiajI AjL j^II jyd i\>y jj> Ajijj A.T f t»ljj^ J 4 £*bJU 

- • / 

. U j£d1 l^jj y &j jjl jUw«t y i4p Jp AJU-aill j . ti‘>bw A*Ip 


: UjOl 

< (J 0 aj j o ySJtii Aijjll jb^il (Teeoma stans) Uj^JI 

TjUjTj ( I : TY1 J^A-) i.iy ^jviTy^jjt J-i* yj 
. . >&li oa^j'i t s^o /i 





to 
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j <l)lsiul i aJi» ( 3 _y <bx*l /■> l ^llfiJl 

(£ y~*A L®^~* 4*~lj)i (“^vai ti \£u «I~U* JT 4 <jl? jp+A* 


. >ofl J > 

<>• S-Od-> • <j^rA' 1 £}^ 

’btAP 4 # (^j/^j C ^CI^J ^/u*^u< ^jvdj^S"* 

^J^Ai (£2 ^%>S V C ^1*J>J , 4jJ^£ 4i*^i£fc« j*^*Xi 

..(E :"ru j£i) 

. U* Slit 


: &jjl oUU 

^£jl iJijla^Vl Ujlfj Ujl>«-it ^*3 ; (kigelia pinnata) LkflS*" 

m m » 

. JL^-I* a!< ji» (ilipt ^y t 

J 

*J\2j ji 3j1aj^ (jL* Li CjI — J : (Bignonia venusta) Uj>«-; 

. (^Jbw 4J*& ^ ty>A* 

(J -UlSJ Ojli j* : ( Japaranda acotifolia) !-U j^^r 

. j-*> 


CiU j3JI iJj 


4 — aP- jiH fl ^ ilt (Cucurbitales) Ol— *PjiJl V J 

, Saji (Cucurbitaceae) 

tejl I XL4JII 

5JU ^ »-*yL U ( Cucurbitaceae ) *j> y&\ J*~£J 

(_3 pUjtjj c S^li-l (j bbjLiiXi! Ao * 

. SijUr juuii 
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jJU^ U t UUa oJLp I^aJLp iLyaill oaA ^pl OL'IJI j 

4 jUjt jt OUiit jl ijl jjl jt <!>&*•• jt jji> 5 jy*z» 

, K* pj amLmJI OllUJl fju ytj i <i>-l j 1^1* 


itUiw ajU cA»l J OlJ ( Cucorbita pepo ) £yi)l 

ijStUI jUjVl pt t$t c ^SvJ.1 X>-j y b j 4 K^oXa T»ljp 

. 4 JaV>«j Oij^J J |*iaaJ *Vj S-U>-j ^ybj i OLJl 4^ y AjpiVlj 

. aJL« y ^ I 

. 4^>cl* Ot>b y 0 : gi Jill 

ly ajJL- 1 y ( 4UI L-fju ij jStUl Sy jll J : ^lkJl 
£r.*>dU Oufjj -k j*A-l l»T . T> jS"y ^ yip CJ /j ii jXll 

«■ m m 

■ ( v « I : rr» j£a ) j-i. a^ijj 


c-Sjuj c LIL- £tdl i jSJVl S^jll (J : £lsll 
a .» » J L < iJp Olvii^ J& <3y i**uU 

^-.U #!>& u( 3 j Ja*,^ j |5 p*iJ . «iyj' £}y J *ij$y 

. ( i t g i TY ® **** (iii 


.' V -: ijfi * 1 


j!U U jlc Jfp ob'Ull y 1>Jp SJLaAll «aJ : 4/iUiVl oULJl 

( Cucumis ^^iJlj Cacumis sativus) jlp-lj (Citrullus vulgaris) ^cJaJl 
aJ j 4 (Luffa cylindricfl) iJ*p)l *Laji ^vij lT < jfs — II £ y j melo) 

aaX£ j*j — - a*»1p pi (Jr* a^**« *£ t$4ll — o y*l 

. J 

Jli^U oU AUill «JU iobJl V.WI ol?Ull ^l ^ : *M o&ui 



0 _ (o > ^ ^ £i ^ £ 0 <? •; 

JtTiT o Co) Cj o ; U '£j C; © 6 £ 

•<! j («^) i i Sj*j 0) • £jll' • *;* 4*«»»JI 

' j*} <sj*j ^• i ~* ^c) * j ii jO* 



- vn 


jlip LtJ; p «jU (Colocjnthis vulgaris 

JiliT lT t ^ y ‘r’^ <-$ t54Ji (Colocynth) ^aU 



ou>i Vj 


' iLvaill 4 JJUai C~* (Campanulatae) OU .^-1 Vj ^ 
iJL-l (Jp UjUjl *-1 jX>-L iji Jl eJu* 4 (Compositae) <15^1 

<J ^11 a4A <J £bilj . t^Udi jt (jUallljj 4>-lj Ja*^ <J <Jj 

.. o4>-l j <U&^ ^Jp A* y*Jl 4f>- 

iTjil aUaiJl 


^voJ S] 4 ajLJl JJUaa]! (j* ( Gompositae ) 4-5" ^Ll <Ua«1I 4» 

aJLft j . ^iUll |Jajw jJ t jwJlv> 1 tpjl Y * * * _J 

tiljjt 4 TjUtii jl Ol jO*»i (1) <jt j4*j j i Ajbis- Tjlp OljLi 

<JaJb^ j t: <Lia^ t) _j£j jl j4^j j 4 iLUi* jl <] jLx« j t*3l h> Obji'fyi ic4i 

; m 

. . iikiil OULJl (J \S y {j* 4# j j 

t <CjL14 Jj£\ JU^uj ^1 AaUI iLvaill «4A y^sj J 

«* • 

c A*JlsU| (Fiot'Cts) Ol jOfcjll <u!p (jf jluJ j L-l£ SjlJ j T j*a< (1) 5jl 
Ja-£ j 4 j^II (j £j4*J ( jS^il t** 1 a y>^fi\ ^2 

l) 1 l*| < A*t>UJl ^wrfl I^Jp <jUa> ObUjill & y±£- I ^ 1^ 

4* _j 4 iifc^l OlilJI J iLSil j£i <JaJbsi j 4 akJLX* jl icb j j5s 

. i,l OtiU -- * '?*' ‘ «' 


.4 


j <1>T bl jj$» 4 SjjiJl IfLi < ja.1 1x7 Ol j«aj!1 

ilULl {Jj 4 !>IS^ tkJ>- l 3 _jl 4 >LJ1 34->- j jl A^iall 

* ’ . * 

— (Tubiilar or disc florets) w» ^ill y Ol j-bjh 

1 ■> • « m 

AjPUill jl <Jaij4Jt Ol jA jll If. J J\ ^ — ij a£u» 
f^ 4 S-L^.ji^ j 4 (Lijulate or lay florets] 
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‘OttlJi j* T yS'^J.P iL*ai!( eJU ^sviTj .aJUa 43I «.U 4Mbit ObUll 
.(HeHanthus annuus) cr ^ill ;>Lp OlJ ioUadVl 


pi £ 

£jyj t 3 wttjjl 4 

<Ji (J* ^* 0 ^" <J t ^**^-i!l 4 j?~b* 4 ?Cj j _yil fl _ylv? 4 ^U 

(jr* •>— S’ JJJ . < j *v«.w« i l ^Lp ObiJl ^Jp (jii’t i&iij ( e-> j^ill 

— 4 jpLa<i ujI J C Ol yt> jll ^.P t »_> 4 £ j ^al&« j 

4 ( ^ j>J ~ J £*J 




1C 


OlUjjjl j3 £ At*)li <y 1^- «1>I j^bjJL Ja^ 

Sf * / • * ' " • 

- ( f : fYV j£V) *1^*1 5 /»U' 

* ' , t ~ ' • 

JajT J ( jr : fYV ) V 1 ^' 1 * J* jll tA& : XoUiJl 5 j^jll 

It JL ./ 

. A^pLu* jjfjp ^>1 £ ^i>UsJl oJL^~j {^J ^ Aili 

Ai^tt <1)L? I »*^I fj**{ <3 3 t tjlp (1)1 ^jww# <l)l<- jXi Iflif ! 

. oUy 

jO ) Ja i^cU 0>b cr >. ^ £_-Tjw 5 

ouui oukJiy ; oMo^du jic t atJ Af^o jb ,< ^ : rrv 

. bh>-l ai 

. ^JjlW j ^|i aJ jaIv=> S £lsil 

Mu* ( v : r'rv j£i ) i>» jJi c >' : l>»j» 

. A*AbU (3 y <bifl£> ^ j £ Aslli AjUi 

.(a c (-> i Y'YV j£i) 61 J^> 61* ji Iflir : jJ&\ 

m • 

, , Aj^jt aLa jjp <w*dU C/>b cr i- LS ;, • Gi^ 1 

4>o" j t iUdiu c A^b J y A; JU-t cr i- ^ 6 jSo : ^ibJl 

. p\dy a^JI Oj^r ( i : TYV j£i ) l*S> 

t a> yJI wUp-j ^yiJsi j ^i*>cu jjcLy ^ i-sZ'jv I £bdl 

i ( j ! f YV* /.^3i ) Aj4pA i a^w £*a \mj3 3*Ap-I_j a^.i^j i£jp£ 

m 

_/Ajll (J Aj$cll ,Aj_jJ^/l JpMi 6Uia^ ^1^,-uC ( jA*J.I jboj 

6l>yL j . A 5b. I At^jVl Ja DUtJkj A*iUI 5 y.A jll (J L^ISs! J £ jj-Jl &4>- 
J^lall ^bJI y tiJJi j c ^UUi *— JLb<*V U<p jO 

. *—> y>" C-^*j ol «a >- J & ^k.J tf afl ( JUI 

: iy>r 

jwll £ ^*Ly!l L^- jl £ (jw4 jj AbfitfJi 4«^ a«Ai J 

•‘ -• ' # (• ( i m' 

: Jt k ^ I la>*i 



sfy o >u.'i 


trtf & i b 0 ^ 0 

f» ” * 

(Xj'.f 6 U.O & f u 6 I b ',^P 4 

• ./ ( 4, r , )‘ 4 *^' J *V* ,K ^J^ 

rf (j) » *: , .y''^^ * J* ** — ■( *) ‘ 4 ;* «j ^lUI(*) 

?«^.;V' \Sy-^ J j// A'**' s ,* , ;^* ,; f-j( j) 
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J— <!)T U} 1 — jJ j : (Tubuliflorae) — \ 

m 

. AjiJJI Salii a y>r j ^‘XjCj j i jt a^UI Ja*wj <j ^jVl Ol ykj II 

fclil^AjJi *jih j Ifij I (Liguliflorae) SJajjJtJl SL^mJI CS- — T 

a ^ « m 

. AaLJJI Sill I y J . Ajpl jl£ 

t ytS' l^Lc-J oL'UI ^ bop ALyaill »JU : AoUatfVl oUlJl 

: L*Ut J 

aJj^J *-} — i-t ^ y : (Cynara scolymus) iJs j^-\ 

. ij*}\ JJ 

j*i £y iiLfcj . Aitjjl JT Ji (Lactuca sativa) 

• <J jH Jr* £ji Jr* gyh*** 3 . ^-i J* 

if t aJUI aJUj 5 J?” jJ ( Helianthus tuberosus ) Ai Je Jal\ 

• j^A>cS tb4>- cdiol 


tjjjy Co j e jjAj y gy&M) : (Carthamus tioctorios) ^ y&\ 

£7 jPwJj ( ^l/Jallj «-^Ua!l il t) A pUv» ti < ^U~l 

. apL**JI J (Cartbamin) jjW 2 a!L «Js yo SiU aJ>Uj j* 

(Cichprium uU ALyaiJI oiA Ajvbdl Aj^JI OlJLJl ^ * 

. Ja^l j t yi^sj^\j intybus) 


: tM <i>UUl 

a* • 

..kl a*IA-I 4p^id.l yp aJIjjJ (Artemisia cina) 

. Aijjdl 

ijyi\ r *^ • (Pyrethrum cinerariaefolium) ^>>^1 

. Ol 4.X AibU 

c Ao ^Jl ^ ^jC«j (_p! j.dxi a1.»« /3 a]' o4a : & jll 

(Dahlia) UIJ : OttUl «0 a yj .< U > jt JUi- dJIij 
i (Chrysanthemum) ^iil (Zinnia) IAj jli j <■ j[Centaurea) 

. (Aster) j (Calendula) u ' j 






PHYSIOLOGY 
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f 


a**J^Ii j*jj* 4t$" ^ 4 *j L*ll aJ^-I o^ tp^.UJI (_5 £ '*® 

U^U“1 (Protoplasm) f J^.y J j'.J • lfr&£ 5jw*^ 

■S^tP^P (_£ l «U*0 l>nlv* 3 A*«^ ^ 4^*jl AiLt*« 9il» <tfctilill 

< j#ci AdbS”* aJL i*f c ol4JU!jUl j Si^xli I^AI t^S I 

i Iaj^ 3 d <U^*I ^z*a JAAj g-jl (Colloidal) ti^j ^ jjft* j*j 

T jdT* ^>*^-1 t,S •— j *t5 0 ^^Lll a 1>- J* tii y^l (J - ^ a,, l«^ 

4 aJ£! jA y (5J^* ^il pJ ^-1 5 aj jUop Sj^» l^i CJ j^‘j 

• 0 ^•“l** jl*"lJ^I J tii ^J^^****^ AfcS"* ^i-Uj 

— ^fi- d«fc~J 01 <j&j t £jl Jlj> J*!** f j^;j5i»Jfj 
* aJIsJI -IaI yl\ 'j* — A»\p ^j^lj^Jj _^Ji aJ ^| p 

. 1/ aJ 3 i/fcll Util Ol >5)1 M(t) 

<>• A>U 0J» aJIp >iJ Sji j^l. J&& IjJ (*->) 

<Um> i iJji jJl aS”* > b t3 yo t a-jOjU* a5"> (J 4aL 5J o jduA^lc-*^ 
jt j5J ^j: j i MYA A* (Robert Brown) Ojl^ £*>yjj >i£$c*** 

. " JLaj|flMI^>l d*AA AP j*M jl 'i f Cl i j X l Jt AjJ»jjl AiJ*ji 

t< jS"” ■ i ? C i aJU A t jl* ^ yi IS] (;»• ^ 


■*«Js5.^Jl ZJ_j>* a*»L**jI aSj>* (£ ^ *AaULj j (i) 

,J!jjt 'b^i>* l/ cOUw^Vl. UaISj j 't (£jU? 1 ^jl4?Jl ^p-li^ll 
jjAflj ^p ^ c- L*' ap d • UijJVl 

• 4*-J i <*rj> d 
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aHp" <1 U- ^4 4 kJ& jJu) 45 p&*J 

pjMjjlVtJ . 4 j <Ja^l t«J9jjli)1 j**l) L»J < — 4P* J jJ ^ — 4 j^Up jS"\ 

4?~tj Aixij £ t»; jfij ZS^aSA ill?- (Jj ^Jlp *z?}'} jj A^l»Jl jJL 

a> j ijJilbj . £*1 UUp aL‘UI aJULI Ji J J^cll j 

4?jjk>' " JjjJI b^U*5”" — 5 j»I^JI 1 £>U-I <J 
£ <lJU» <UU- J OUVI C. Jj ^UJ 4jyiJ 4*j 4i£)j £ L-JLtfl 
jvuj oji^^i 4p»ji yyj * (j oilp ^1 

^\p 4 ^*^j tJ J j^Cj t ^ j!xJl 4j>"jji (J 4 jj^^)I 
£ 4^«jjJ ti 4*>-UfaJ Sjl j^-l A^ji ^UTjl OJ 

4 JU — ixd! 4>«jJlJI ^ j — ^°o* jp ijl J ~ I U li^i 

• f 4 ^i-T - : J**L 

^P 4j j-tf J 4*fi>t Jp^- L)t 'i/j Ja«wj~gJjL«£' ?4jJ ^ jjjytli <l)t £*J 
^p- 1 J 4 J — j — 4 *jU^» 3i-l*£4 OLLkpj 

, ^Ijil 3 4P^®^P jA ^|j £ aU>-i j e^U 4it 

<y <_ri^ 4 <>* f 

~ ■ \ L - ‘ • , • M. • - A ■ • 

U*p“ jj — ^* ^»j . 4 j jl I (iWi lx) t)t Oji 1 jL**£* aUs£ 

4*JLw5s!I OU j£ii A® jJM ^4 Oli — (J AS-lJl 

i|^^Lw53i i^S JS ! <JsL £&J ja aJ[- J jJI U Jfj % ( JA 
o«Aa. ^aiti C-J Jifij . aJ £ AS^\j| «bu ^J^iy j ^ _jlt 

«Aa j £ ( Myxomjcetes ) aJp^I C^I/jImJI ^y\ £j\J \ jUll 

^ j5ii jlj 'j* Aj jIp- — V*^“ cr 4 ci—£) j^S ObJl^ll 

jjCjo ^ OWl£)l «JU (J ^>-j . . jljjLl iil* {y* t»lic Z}\+ 

pA Di.ii £ ^11 p* pjjsj*t OLill j^j^ 4 

. l^il^JUas p^f^j t A-<-* j j 41 aIi^JI ^i^y,.AJUl?“ {£ j£\ j fe fl*jip 

x ’ •'** r * *’ • • V ... • 

Asl^-l SiLJJ ^‘U.^1 ^Jjipcjl ApmJu ( U vjjullj* ) 

. Up^i 5,Lyi 
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( s t ) J jU*- 

( mr jfcJ ) 4-M*l iJaSSi ^ y j^Ll JLSA JJUcJI a^Ju 


tJ\J-\ bj jil ij* \y* 

“ "’ : ■ ■ — - - J — S=! 

bJLdi 

U,Y 

^ j i *Ui j jjii iij4(t) 
ja LjL»T 

Ajil>! £j\ £**» 

YA 


Yt,r 

Uj 

rv,r 

Jb j J AjJb V m yAP il ja (<~>) 

f 'jfl 

4jjjj Ji 

Y,o 

hsj u^' 



t, A 

OUxfj j\y*! 

n ; A 

AbUi« 0 

r,Y 

aJU j j&*i 


OlXJU*** j} 

r,o 



AJb uuflj 4 4-U** ily (*r ) 

M 

*Ul J 


4 AJaiUl Ij^^-I Oj^il j* ►lU j 

<J 4«w { jais^Cj ifJJi y &J <■ j£\ J)\ ’/.\' til 

• J 5 ' / /' * <ii J>V' f tyyjs. 
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—’/.$*) y aJIp aw Jp (S f j ^ bU ^ 

iJ^Vl aw^jjoM oir.il U objJ j ( /.*\ » 

A—rtJiX-l 0 jA-tH AUfcj)! jl ^ll l y lT 4 4-j|-U*^i_J 

Ol^^w*^ — iljilj 4 ( Phospholipids ) OI-UxJ^a-<j*JIj 

Obo_/S"j -l' jjXTj OLix ji l^ J ajuj ; A-J-l*ll ^v^^Vlj — jSwJ Ol-U Jp j 
aL-««P A-—J “i>* I _J 4 ^ l^)l_J ^^—Jplil 

— aJ~I j^p a I jil d-U 0^ ^f-L J . aJ>- J| aJ;U y cjai^* J* 

Sil« V“P *“ f (J V" •^■t* j H c- x w aI I j< Xi w^y* lij 

» • • 

i^UllAi) jJaJI Ji ^j^y jJl J SLJ-I ay lli* J»*y £JlB ^|p j . liiU a* a-»- 

J^-l jl al jil oOp wJ j uaU ISU . AdbT J,>-b ^1 jil »Jus 1^. ^JtaSAj ^1 

UU L>*U U^lX-l y*& -Up ^ ^ y j j ^ ^Xx-^il -up UT" 

jjAjVji SL^-I Sj^ll? -lia> ^j^ijj.7 _j^)l t)i* — Sjl*i o^lc l^lUhc* -Up jl 

• • • 

4 aJLT> a-JL^S3Sj 'a«? 1* jrutll ^y\ j£-\ j£> K*p\y>- y 

*X — il £* (1) ^j^.yj jJl t) ^ijll aJL^^H it jil ^a*«j 

«*X» 5 yrj J) <Sj*iJ 4 t^UcJ.1 a Jl Jx Ifjpt j c aJIj ^ JJU 

a*X& ^<*1 j?~Ojir li j . S-XU* AJlj ^p ap y*^*$’ ^j^htyj j ^ 

t> OlAyall ( jTj aL-J.'VI fjA>tl>y O-U XauJI l f-jTyj AP 

* • « * 
t t 

oIp^a^ yj^ ^ c5jj ^r* ( j 

ijAJi fy- — U-T y Ja-.;T CJIT t?ij — Af-lix Ajl jjP 
^ ■« ' • 

• y\jr 

AjIjyJlAibM 

( Thomas Graham) y\*y \ A*\ N ^Ip J 

( Crystalloids ) aj j^34j <_i[ iljil ^*~2S y I^Lxjj t o jU»dl 

^LXijl a-U) iljil y*j y* f‘ • (Colloids) aJIj ^pj 

<i jj y aIp^j j UjL^-l iljll Silil J <*Jli j c ( Dialysis ) 
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*Ip jJI Ua j f c <Jl jiJl (jj jt ( Parchment paper ) CCfi^jlJl 

«-L* yA If- yjt- <1)1 Ja>-Mi C c-jUII (J& (£j2£ flpj J #jj-b 

CCP'jUl *Up dl>U- ap j~j jJ^J — ^l*kJl ^Ju»j j£*JI j!U — iljil 

_ *1 Cry^4"lj UJJl Ji* ~ (J ap a£ <1)1 j c <_j 411 til 

ol jil <1)1 ^Ul j >• J a>-Vj . aJsuj jvS^l jjp jl 

If t jjLaJ t£j>-Vl <*1 jll Ul i lfUl£ J jjLIj j~i ti J*ll 
Ajlill 4 Pj*«M ^Jpj d Oh jjJ^. » ^jfy APj^I’j^P jJJa> <1)1 «IpO 
0«Ip IS| l j-V ( (( *1 _^ll )) OUljjill Jail JJiil Uij (( OUlj jP B 

. Tjuu tji j > Vjk cJ jT *m ^ 

( jiuu <1)1 dw Ifi il^J -U» t (jUail Ua <J ti£ ^U! y? ( j^j 
y jl£ l»| d j£> <l)t y& ( Silicic acid ) iiJL-d-Ji Jl* aljll 

m 

<-**>* Cllij — TjLjt>- Vj l£ Jp jt — toU- jJl^ jt Llj ^p 

. U j*a£ AO; J? 

aj OV i -Ul jjp jl “O l(- L 1* ojL* «_jw» o! 0i| UO-I 

SolU IjJU’ d*-jJ ^11 aJU-I U^- cjwa-^j Obu^l**- 
«* • 

. aJIj ^ aIU- J jl 4> jj& aJU- J U oil* Jp jlia; <1)1 JvaiVl 

JpI^jjJnJ <J 4 JJtaM ^ aJ^U £j jjl 4?-t (jlj yJl J ji^lj 

: JJl^l * . c-^oJUil (J Solll il ^U 

(_1| AjUll SolLl 1 Ajij I ( True solution ) 

Ol-b- 3 aj jj V (jdU-1 lxi$" (jj c aJJo C>ISj <^j jl C>U jA 

<1) j j^** ,* * ^ (^wUCjN U jki d)l i}c jUaj^ll ^j* aL*^j a>Ij <_JUJ! 
<—**> yV Cj U JJl^l jj* ^jJl I*Aa j . ( jwllll y* * > * * \ ~ ) 

. *lil<j yaill J jJ^j ^Uiall ^JU J a1!Uj ; Tjljt o^cdl AflJlio 

(jdU-Uil^ J ; (Suspension and Emulsion) <— JxX-llj Jjiall — t 
U jiaS a i>. M ‘ j^Ij I^jj ^ lyf Jfl >o J! SolU 
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JvaiUL* j>* Si c CjU JJUM U*j . dj JL» * } \ ^jp 

j!l 5)U- ^ . jilaJ jt ji t-jjil JJUI < jC' o judl Siill JlUb <ui 
iiU- (J ut c ^IaH (J j!l ( (jb * ) *UI ^ ycull 

. 4iU- *Ul <3 y y&m «*!• jjJI OU ( ) *lll (j ycuil CjjJI 

Cfi ia^-j ill?- y>j : ( Colloidal solution ) (jljjidt J jl^l — I* 1 
Ji $ 5 j.? OlLj?- J] U] iUil Sill I 1>*J aJ j . ^mjUI <>jd I 

c)j j^u* * > \ — * , * ♦ \ (ju l* jla5 £ji jw oJxd 1 d»lb J^L-i ^jA olp 

c y*^b JJfo Vjj u& 

• a » 

aJLx*>- tjt t C*j 15 (Ji jj«ll j . -bo l* ji's s j** Xy?l>- 

jlS\f j^Jl jp* (jl j y*Ji OLo?-j . L^a> aUIj jj*y J‘Ul (J o jcdl 
♦ « 

• £«~i ^11 tSj J j2J y£ If^lj t wlCjf'jUl <L£pl <J^\p- JLillV 

jUl^ljjU ijljydl 

. *-111 J Liill JjUj db-UbU 

JJ^ ‘ OiJJ^ 9 U* — Jr* ^ — Vbj*N 

t (Discontinuous phase) /i»* j^1»j (Continuous phase) /u* 

jjJall ^j^udi lp*io tf- iflyaii • yCi* OLjl>- ^%P SjLp y>»V I jjiallj 
>. „».U1 jJjbu (^*111 yj — ■ y Wwll yjUl {Jp Oi\p jlkjJ . y W-l 1 
l£"c ( Dispersion medium ) « — l 5 LS^-1 Jjl^l 

^i - JJ^\ J>S1 J C_JljJl Jjli ^JUI -yCJll > JjUl Jp jlk 

. (Dispersed phase) 8 >ill jjlall D 

• u w«i iJlj yiJi jJJb^l ^ » <!j I 

: ( Lyophobic colloids ) j\5w*jfl ji jlJ* oUl j y — ^ 

l^JLul -i Xt#j o jCiiil l(-Ux^>- ^%vj iJLli lj~ ^11 

«• « 

J j 1^ J JjJl *-l« i_j jyUll 4 — -^-A)1 jiU* OU'ljyP 

^ ^JUjlVlj -tj-b>«l! iJl j yillOl-b^-^jUjVlJJl^j^l j ^Jl^sJjjJl -bLy<5^ 
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i 2+*j i asj j*ll aJIjja!! jJL*j 

tyi)t Jjlkj j . ( Hydrophobic ) *UJ aa jl5" *1* OUljjiJl dJU> 

( Suspensoids ) (( OUJU^ a~£ » jlijo’Vl ia*- ji aajI^II OLiij jk il ^Jp 
t aJv> l^b j yCiit yyJdl (JfUb jl ij* Jibo OIS"” 1 — l T 

(( A~i ® 3t*“ ^ A*il Jj P yW 2^- *4? Ah Vj 

. JJU l^i Jtfll 

j I ( Lyophilic colloids ) jlixiVl iuSOlJ!j>-Y 

ylillVlJb^J jjJUij 0 yCUil VW ^yo eJUJ-i <LLlS i yrn jj OL’Ij ^*JI adft 
. ( Hydrophilic ) *D! a*£ Cj >IJIj y- C . ^ *1* jliilVl -U -* j lijj 

t*jT liillj J *1 y*)( Ipbh (jAJ 

I Jaj dl lij c (Emulsoids) lulku* a*A)> OUlj^il! a* '*** (> 
I«Aa . t>C li aJLU l^J yCill yyjaj! ^ylsi ih >4 £>aJ (jiS** l . — I 
( JajO L-jUlt JfLJl Q* A^itpl) OyCiil CjLa-J-I k_jttiij Oljlj^ijt ^A 

. ttt Jl J>JI Jii>. Jp ixjfis Cj WJl Jl ai^VL 

: \yfi\ j aJ L a«U oLil j y*Jl 

( Ja J y>«d! ^Jp l^*Ja*A « jJ-IL jlixiVl Jau*» j! A^i OlJly yji 

Ajdaii C-i^l lij ^\Si . I* Lp y iA^sX* a! 1>- (Jj (Sol) AlfUdl a]U-1 

« 

lili i jJJLa aa\ j? i yu!>L^*t fj* (jlj j*’ J j)^- O *lll (j 
i (Gel) Jl j ^p — to^. liist li] — Aj$ 2 yj i]j 

A>»Ju J y*£\ l-U J . 5 yA aIJUJI aJU-1 (^} { j^ li} Sjk 

jUI/l ]a+*j y^l c (J J ^yo'l^oV 

Jij> ;ji>- ^ t ( rYA ) T 

(_5 ^ Ja*«j jrvS’"^! *-j^~\ o£> Jtlwll ^yu^Li-l 

{_^l_jyp C.. L k 3^ l«*A*P 1<»I C 0 yuill ApUj AA<iia aJI^- 

^ « 

]o^L A/ilpt Aa]aka tj *^1* 3 



to 
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aSw tj ^ ^)l oljyll OLxJ-L 

OLu^JJ (JdJUli *lll a)LM oJLfc (jj 4 *-lil ^ ily sJCa Ol jia* yP 

. ( Bound water ) l -Liu *-\a (£' 4 3 y~ jp aJU- J aJIj y)l 

( rrA j£a > 



4 4 # V * 4 i ' jL >* ( V ) : 3 ^" M ) - 4 - r ^”-'* 1 

*J1 jy^*» - #UjJ\ J4 <^11 - 0 ) 

(r>A 


^Jlj ( Jelly ) ti ^ AtjSU aX^II oUlj yJlj 

Objki'l J ^11 CoU.1 dJ)i^ t r lt*' j*j 4 (Pudding) 

. <-_JUdaJ!j Jlj 

«r 

jJp SjdJjJI u jllI/Ml Ja*- ^) a*XI OlJl j jill <1)1 ^Jp 

<1 )j 5 wV jLs-Vl <jj c. A^waJl JJl£ Jt* 4 l^vUaJl 

V U tidUl Jt. ^j! J 4 U£p AJUdl Ji aL*UI a'U-I <y J / 

. aIU aJU iy (ili i jLliJli .^aJi dVj 

4j jl*«C 0* C ^lll L^J J J»J AJLyc2lil LJjhJUvJ, I 4++** J 

UiT jj 4 AL* *-Ll**J a1aU--|j *-111 <_jl-t>*l Av^l?*- lf-LjJU>- 

c-J ^JXll ^Jp v_J.*adl ^*11 o j-tJ <Ja»jSj 4 <—J ytill «-U. t A S Oil j 

jk'j* dX-li 5 ! o y CJlT UlS^j . aJLju>- dl^lc* o y ^Jp (Imbibition) 
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frill . *— ->jj!fji\ ^Jp ^IjjiJl *j<A$ Oilj 

OV tiili j i M‘L«tjlj jt- ii j£a frill (J iSJlii ji * £J jl ^ i t 

— t J>j-I^ A*]a» jli ^^^Jl jje- j . t-b- iLlv? <ju jLj-l JJUb liJLlc o y 

till 2.A J yCJ^j ( aLU A?- jAj frill jj£ J — Tjijt i_.l ya l« (Jl j jfi- j 

. Ajlj ^i)l Ifyj&Uo i j^s)\ tiJLil^l o Ja\ T Jin iUlJl ill^-l <Jj 

«_ * ^JtlJl ^Jp j^JUadkl (Jl_j yJl Sj4» ^^oilAlJ jL?-^i/l ,jA*i ijj 
o jA U» villi j . iivd.1 &£)l 'jA I f - frill (jlUi> ^ ,_yj t e il j 
(_j w^-A^ 4 1^1ij4>- 6>a<* (Jjlu Ifrifep' (J*^"! l 5 t wLfcLSj 

^Jp ajjWzaII -l^4j>*# ^»>- i 0“^>*-J»Jl (3 

: ^il jjjJl M \jfi I >'! ^ 

^*. Jp U SiU j till I <P^ oi : JujJI j jlifcVl - ^ 
CJjjS 13J — ^pkl ® (Jlj *— CJl^" H j t l$iJUb 
J»^ <j l*mpj ( t ji£ tlajl Ujliiul jli — ^jiJasl-.l J^JUM jJUJj 
oji fj'j ^L*Jl jt C— Ac* 1 jlJI _jl o jO ^JKJI ( y j frUUu jr u 

0 ^fvi.ya.11 jJlia'I jliL I /U> J|W«J (£*.1)1 jll (_3 s_jtij 0 ^^*^11 j^lS-lll JJ jA 

oJU iiJJlJl jiiJI j/ — ^UkJI — iJlill i jjyi ^1 jlli 

JU“I JiC ^gll yv j^ll ^>1 JJL* — i Olij jj-l j c 5 JLp^/I 

frliiJI OIT 131 VI 3UJI A-k,J V - OU1 j>JI j -OLjjUJI J>. 
iUJI oLjljjiJl 1*1. t <_•! • j&\ 

, . IWkl 

l^, tpllp Lf _^ll *4^** *A^p 4«i^lJ“l o-Va ^fr ^bs^uwjj 

U>-l «»Ufr frlpj (j Jalx^l tJ ^1^1 til)*!! ^ J^ 0 . l__j*^ 

frlp jJI Iklfc ^t* * v__K-«lAfr frliiP (_£l jl tLJjf^jU)! (3jj *4* 

il jll Lm d ^vi^Jl t^lSjJ^I t, \*A> frl* frl^J c5 
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<£& Jl j^iil Jl U ; <w«jA 1 ! Jl (J^ls- frJa*j 

^ jU-l pH I aAif bli c frL&J! c-jylJ j&> jjji! <y 

^•1 jp£**\ — jb* *"1* C? aAj^I?*X frlp^J! ^ ' — aJ l^A<* iZj\ jA 

Jlajj <• \a aIpMAj (Jl Jji Jl ^iJ <Jj J j3\!*^l C-JlJlJl ijA Aj U JS"' 
^ApcmJJ jlfM i (Dialysis) « ^1^)1 Ja^ll 1) a*LjJI oAa Jp 


(VYAJSCi ) 



•4 

• j't** 

4 **® <J j* 4 - ^ 


(Dialyser) « ^LSJJI JvAa 3I jl^* )) ^<1 »J> j*-i IfJ 

j J (iUill Jva-« 3 l Jic j 

t ( m j£a > Jw<. ji^ i*j r oiw-i 

•» • 

LJl j' <y ^-jS" ^y 

Jlj ^Jl UiJl <J jl^ JjP Ja jjjfi Aip^li £v»jj 

ydh A* cJ J 
oA* Aw -ii»-t>li AjU frb {J Iaa 

— AJb’jjt aIa! T^i a! — ^Ula!l ^JU t 3 ^ o JrC>- J 

« A^-jl^ Jl Jj^ll J^b ^y _/&' Al 

Jl AyaiJI Ol^ J jJb*C dlb Jp JaL -0 J 
• <Sh>} \ **\j AjjjK' ^a 

Jj* 'Mj • cr 4 ^' {Ji ? ^ 


J*lw L*i-Up L^ijl Aj cJjJb; (^All O jJJI j^i V AJli ^^***<lJ Jl 


. 5 J! J 

ai^^U* U (Viscosity) <b*j jL A— *&A> m '. 4?j jb\ — Y 


I Jp A» jA# t - Jt A^llp JjUI 4SJ*J^j) AJJ»ji t«L*i> ir UK* « 

TiLu^l a^» Ji! viilAlj i *-lll ^ as?*jJ^ cJVy 

^*^s?“l l^Ji jliliVI AAjl^yJI OUI j jjJl A , I— 

cP “cJ jlixiVi Ja*J A;*M cAUl jjiJl b- . wjAil ^ ( p 1 ,-v 

<. jlilJ'V! Jawj a^- ^ jJ Jp Lcli Ajjl , - J b — Jj*Vl ^y ,j<aJ5‘Jl 
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y X j b[ 2 SjIj j 0 jliUI Ja*» j> e-^1 (jl J jili A^J jl ib jjj 

m • 

bUj £ ^JUl frill A-£” ,j/* 5 _/P^I ad* S.ilj j <jl i] 4 3 jCiil ailil 

* 

• f <ys 4 ti' J>i' o-* J^i ®->-> 4 < 

^Uj^li c Sjl j£-\ A^-ji _/~o OUI j ydl j jJiLJI A>jji y&j 
(jijy 1 <I)^ < 1 ^ J;-- 4 »j . ^Ip a^-jj A>-jjUI ji « jl j^-l A^*ji 

• 4j jdb A^*J jl ./^"l C?-^ (jljjP tli (jvt^L^-l 


4>-l ^jp (_£^s e-j^ ij* A* j?- <.* oJaJL-w b| I l)IXj i jjblls — V* 

^ «1*Ia 1* J frlp^jll ^ 4 La< frL* (£ (_^*^t’ j frlpj 

. frill J^b- fr^*ddl iiljiJ V A*li , aJj^aJI A«j^-I jj jA aUM 

jfCjl J jl>c.T" ^j»- J *-Ip ^ il (J frill; JxL-l IS) dib Jt* iL> J^j 

(J&j — (J jl>«£ frlp jll fr^J-* b] L*l , ^Uk)l ^JU J j!i£ jl 

^ t i$ jl^ils^ fr aJp iaL- j — Jx^ jl «jl£jl yJI ^ 

Ajw«NI jbwA 1 t/»lC Aiilstf- tJ AjjidJl c)l* 4 AAjUI A4j jkJl; 

jXj J)l Ajlj y<J I ^JJUM i^~J 4 (jl j yJl J*>1? : - ACli A&klC ^4 >Cjj 

* 

. aJUUII dw* jfC IS) fr(_g-Jl u^ 4 . <£ J Si yil (j\xD A»lii 

jyt AaJJ x* o (3 y? ^Ia i JJ ^ Xp U i*ib AJbj 

(Tyndall .« JlJU-jj 5 jAllb » AijjjJ.1 — # y>UiJi j . UjUp 

a*£I j*£*j j & l <j* (Jl j jiJl v - , bir*“ t)l <ii t£ J~ — phenomenon) 

• • 

(J* ad* (J *• ^l^Ol wUp aJI il+y* j i I^Ip AkSLJl #- j^aJ! 

djl> jil C-#l ( cJvJali frli Jjjl Ajlyjl ) 5 jw2J>Jl CjI^jII 

J jJUll jX; <_>XtJl UUj C t_JkJali (J (JUfljjil Aj’lj aJj jkil 

Ava?«i 4iP tiftb fj j jl — j^DI ^4 p jcd.1 6j jl? j (^4Jl — (J lj 

. Aj ji Ad A* js- jb“A t5 

^J^ f l » jt (jJuJl j^l Sj^vAj JlXJ a jaU? Cp»-j 1 Jij 
« 

Jl j jib J^l frUif I U— > ji*rj ( ( Ultramicroscope ) 
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-UUu aUM vj ^ >j jj ^j>-l 5-U il jl ~ 

A*' jya*^ Aklv* aj iS"* J A> at <J y0 Aa J?*- AkL*y tiJJij 4 ( . 

■. . js^b Aki! (J Aw*^l 0 L- 4 JI V* 

(rr*j^> . ., 

. ( YT ♦ j£ — i ) t yi3xi!' S^u 

| ] _y^ 4^ C ' ; ^c j 

jL«^ c$v J ^ -*^ ^ Akb<y 

4 a,j ^ y Tb"* y A^> * yd! 
jt^r; ^-1 AJ jlitU 4 A *^ V } 6J yi> 

t£4»-| AkU»y bis*** tj y«» t*u& ^ aIu; jr jtc t ( rr ^ j£i > 

. J -taj* y aJIj y^ ^515411 

(rr\ JO) 


XJ 


(>*±&1- 



<.,/( Je A.W. .*» J Vi* *•> / '•" J J -- ' f • ,. 

.W 14 . ^ jiu *» jy* o» •* *vyi 7 c, ;f 

(f.a.u. «-VJ«ii ...jCijOi jil> j Oj> ^'ij* Jj * 4 ■J , > '•> •‘ , ’• ‘ 

* Ml '. ILl « .1*1 


• J 5 * 4 " if' r~'^ X -t*’^"' ^ ■/»**' 


41p ^Ji AJy<aJl JajLJi 4 aI£> ; A*i j\ j}\ — t 

4 

<OJ-L C^^a ^ww. Aij!>Al aT y- J Jjjl'^t; JljyJI J jMl 
cJ* • ( Robert Brown ) jj'y Oyjj Jj a ; .J 4 ' aJ j! yjl 

J <aUH £tfUI <-j y>- jl y>M J>1 p^ ja ^iU!l IJU 4 aI£ \AYA 

c rb\ > “ Ji y^\ s -lS*\ 'J i 4*jy Aijl>ft! A$" y i)y«sJ 

^.1 ^ j^ _j' I c-a »y- ^y Ol j.^4- yas^jj Alt V} 4 
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aIxj j* v- v mi ) & o*-L& O' ^-v ^> I *A*mp c aST^I OwIaL^ 
Jp U Ja* u»jj V ^1 d)t c) Vl c-* jj*il ^ 45 j • SbJ-l 

jI jii ^a**j . Jfb i$ Aibt* l) l*4‘P- ^Ll o4j- ^ jiJ dj J>sy 6 jl £ 
i aJj! jJI a5^ j}~\j j^dj I ajj J l c£4* J ^^r*" <■) axUII 
(J J}!*! L*41p & ^-\ o4fc (£2 y !>b* b jbsJJ 3 ^JwaJI f"! jVl j’U^J 
AAjl^JI Oblj _/»Jl J b>- y^J j ^ 3 y«>lJi)l oJU (1) j5\» Jpj . *lil 

,J 4*UJ V ^klb t aJ OUIj>JI J jUL'Vl J*.,J 
t JJlioJI aJ 3 jcsll JtUl hr Jjl Ojl jJI aT>I /b* j . aJJ^-I JJUM 

<_Ai A.Jl ya .~l 1 Ob'lj ^vjl <Jj 4 tia;l A$”jJ- 1 dJlS" A?-J JJI OilJ Uj£* 
<1) _^* 1* jK^ t)li ^yliull AJbT OjbJ lijj . Ulc & ji- 1 

<b" JiVl DU jffiJ ^ (ijU ISJj 4 ojM ^> (J 

. I ^S" j>- <_J tile- 4-il Oj5\ T 

, JJLJI Ja,>»jJI Objif ialll jJUUll Jl & J~\ o4a (iJ^j 
3 jJivajl aaJ 4)I jji (bob obf I U» JilJl Ob jsj« aSJ?- d)l li--?- J 
d p h^"' u j* Ob^ JA a] ^yb 11 A^Ju Iftfv* J* Jib' 

0.il j lit iJbl iik>*Jjl J l^TlS A 4 J 4 H aT ^ obf I 4i j . aAIxsM 

iaJ4)l CJb* lij 1*1 . Jj^/l x_JbL| j, £■ Jp\ ^-Jb»« y* l^JU- Obj-bll 
J Ob jJLl Ob^al < j^jfCj — dJLi (Jji — S j-£ 

4 L; jiJ JiUf aJsLipVI Ob^viJl «4Aj . (JU _jll 

^UjjIj . <*j4jw jl AlJaj AlU-l oJlA J aJ jl yJI A$^ ^-1 l) ii.'54-l j 
A iUajl oib 4 A^_jl _Jl a5J^-1 4£- j** 3ib j J| ®jl j^l 

JJbJI A>-J J A^>- ^* i_jJiil JJU1 Ob jJL. A^ 

t 

• c^>-' ^ 

Obvi A*il_J__^Jl JJ)li4Jl J^- I J^sll J^\ — 6 

d OUI j ^1 ^jAk ^ . J)l?4)l o4i J^ll Jp APj^ o 
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t A^y jp~ Vl j aJL** o jcdl yUull l*L£ ^]l Ai^«*iJI 

. £yJI <j A l^JS”" 4>-I^Jl ( 3 ^ j <y ^ ol V) 

l J'j yJl CH^ ^1 Vf 'jil jl aJUJI Ob^iJI ^ J\ 

a>*3> JS”” < 1 )V dJJij i A>«-i!t JiU:,* *&y>A 3 o (Jl jj^'l dji^l l) 1 * 

oZjp^ja OU yl l^-if*.*^ U AjjLw* SiL^a-* Ai?^ IjJjliij a*jI A jLii \^h*A 

OlS aIpx^JI aJL* oyili.1 0 j£> 1*-Up a! I ^1 c jlioVl -Ja**^ 

<— j ob£ li*>u ^s* < j^j ^ y»5\*Jlj jfe*W Ja*>*j 

4^» y Oil yVl OU>«J**j aJI j j*JI AAJUll ^P" ^g)l OI^xmJI (jw 

aJI j jp aLo JT i?U^ O' J1 «_ol>*:)! 1.U t£i jjj <- jUUVI i***j J 
aU*JI )) ^OaJl IJU <J$ yoj . Al^bwJl (3 U> Silyiil Oil yfyl 

. (Electric double layer) « A^j^jll 


a**jc11j l*| A~> ^$5\)l L-U>ci Sy^ll Ajl j ^*Jl y ULtll <_^I^J J 

ji^\ ijAiu ^>txi 4s>qm <— -)Ia7tJ«]I Im>u cjLJIj^*]! 

Jau*j ci A^jll Oli jjVI ^sCjj l aJI j ydl AjLi-Ui aJj^II 

oli Ci\jj,% Aj lj>Jl AAJail W J . ^jUll o!>UJl 0 Ij£j jliliVl 
ajIj^*!I (VJ y lii ^|p A-u ol>*JI Oj^c jj i S^Liiflll Ai>*JSjl 

. aJL jk!l s\^ 

a^aI o ob^vill liJl aJI • jiH fj* i£ _^»1 cJj 

aJL*4!I f^' aaJ j ji^)l 5^11 a*?»^ 11 jl aJUJI OU^jjVI 

liijwU-U-l JUrS'jj'Xi^ (_pl AjSj-jU Ai>JiJl ViS C AjljyJl 

\yh JA AjfUl ( +++ ^> dbajJUl-1 OU y‘ A^sf ^i^> r JljjiJl 

wO«S^y j4> 1 (3 oilf* i3*tll tiX>4>4^-! 

•» 

J (3 cJ*Vk«5l 0 4j J OU yl t*l i 
y e lii l^Ju<i Jl aJUI i&*iS\ c 3>* Jilbj . ( 1 m ) Jtiail 
4 ( 3 ^ j 7 *!! j^sA (J tj^r j j-bVI 4 i> > 5 " ^>.4 7 «J j j!i 4 i^ 
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jliUNl J J OOlijjl <-£ t 4 ; CITa 

. ( cj m j& > ud i aJUi ^iu s >di jjiij w ^ 

( m J& > 


v % yyj 



. .uuu ^ ^jji^pl v'V r ' ~ v - 1 ^ 1 ^ Jj 


OUjjI £*jf- {j* I^U>m5i il jll 01 -li>j j 

t (jiii u jiiiii Jay^i — « js^ i tJipj — ji 

m m 

•-Up —■ 0 U^j j^JULOl ^y*A — 4L*bM iljil 

*UL y ^ £<hs£ tJOj 4 aJLk< 4dPti frLOJ If-nw**^* 

• ci <-^UJj Ck-jj^ ^j!} 

4 aJI J ji\ jjp A^yTlI OUs^iJl J yj-j J_|p j 

^y (j^lai (J jlj jl yjj 4 ol>Ji,!l eUA tiiUSj 

iji j >1! jjuji otxp c ( rrr j£i > Jijyji J>m j o ujc 

aJ|j>)I J*Uo!l COlT lili . «_iUiil (J J^H c-JaJsJl 

4 C. -l a ^ H A>tX> If* l* CJjUjJ li*l ArfJ* Ai>e-ii< 



vn - 


< rrr fa ) 



J i-UiUl . y jlj>« 

O'M 1 j+ ^ » 4-j.t Vt 

• JV J 


^Uoljj^ljptfJdl Cv lij Ut 
*>C2 Vi* — £tJ jjll •XJjjS' Ji« — 
j>* •Jfijiuj , c_J>-jll c-Jadl ti} 
(j J j)£\ j *Up aJ!j yi! (JjUuJI 

(( Oj ^ — ^ 8 <J Jl— ^ 

. (Electrophoresis) ^ (Cataphoresis) 

U AM J AiPw'l £j — J ijAijZjJ 

— CjLoj jJi — o’jlj y)l 

J Oji >0 J* 

^s.a\>- Ja,»i j (J 4 jiil/Vl 

< X4> y>-JSl Ja**j ti 

4 — *„.is> O'S L— (-t 

• (Amphoteric) 

(JLjIaPXmJI 0 J. .‘.p ^kt]l 

(l j^5L_)l ctal — riJl 4ia,iJ » 

« 

oJIpj i (Isoelectric point) 
. i—** jJj olj y-^ 


4 A jl£ll CjUIj yll O jJ jl Li jS*’} JJy*» l C-X*l J<\\ — *1 

. \^L*>- ^Jl 4-jj^^ll Ob>*j5Ji i jfrj tli t£J*i j&^l 

C 0 i— jLju^- ^ cj ’U^ buJl fl-tA C-J^ ^ 

• (i'j yll c_— -j < j Jsus^l JtUJl ^jp. J«a£J 


<— -y* j*J . 4 JJ J j 3 s)) il y 4 »UHj SiU^Jl j yJi yUUll l_**« JVJ 

y l0>> i jws<9 U" as\J>\ jl^jVl .k-x^J til jy y yi”* p.s**>- 

Jl Oli yVl jwlJ li} v_^y _pl t£ J*i J 4 j\.J _j <oU 
'^Ij^jlSOl jwlli v_«yi iju (ilj yll . JjjlKtJi 

liL^a^l j^S jja>| ut t ( + + + J ) c ( + + IT > t ( + ^ > Jt. 

c ( jlc-^ ) < ( ~ 
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( Ia y ibijlj Oli A*Ju* jJI 5 ^2jl i ( y ) 

>\j-> . (j\j j* ^Jp j-l>t ( ^ ^ J ) j3l&ll O ' ^ t) 

(> +. IT )'J^‘>I&JI Utf ol^Jl<ll ^ UUI £Jjjll 

^il&ll Aiilp-1 OU I jjt (jj j5i IajjX a *^j < ( ^ ^ U ) j 

ijS lit 0>-j vrjil VIjjM JSli-fl i'U- Ji .. ( + ,/» ) .» ( + j> ) 

i/; < “ jr > t ( — *<*— s' > * < t 'j» ) wj 

* « 

. \ : To : \ ♦ ♦ * i*Ju 

♦ a 

f 

Oli jjl <Jj^J N jliDVl Jx* ojl£)l (Jl j j*Jl jJ Xpj 

4f k \p (Jl j^*'l (jSUo Ai?x-SJ aJUI£ <-l?Wail C*Jj_j£)^ll 

.. 3JI j>JI tfJUll tfUll OU^I <laU. Jp SiU J-jJ V*1 J: ‘ j#l 

(J) Ja^<^J ej lT (Jlj ^P AiUti^j w_ju« jDl <1)1 < j& j 

«• » 

Ol>w5» 3 ./Ciil A«Jlii 4 £jJl ^y j?“T (Jl j jP 

(Ji fcjlj jill <iLXXM (-Aw*! litt . Jj^l JjJUi <Lfc^ ll 

. ^hJi uy ^Jl Ai-^w <dw! Xp Ai^i *Ja«j cilj j*JI ^JjjJI •\Jj jS' 

<_JL" O^J 0* A^ilS^ A*S~ fc..<.A ) ygt l^| a-^iJl ( j*+A> t— '-l£ J 
( Mutual JiUxil S-i**' .Jllj A-l»jJl oJIa <J # yo j .. i*?' 4£>«wi jP^-T (Jl 

r 

. flocculation ) 

(Jljjp (J]_ Ja*« <w*^ ^ 0* 3 **S" lil j 

Ai’upl c jl t— jjw jJ <J^i Jx^ _^l l»iA 

aU ^>« 1» A*jli* l-~a 4)1 jJ^t (Jlj jp (Jl (jo!>L^I J ^ aJT 

t» 

(Protective action) (jl jJI (J*aJI> joUI IJLb> <J yuj c Ol^) jj^lVl juttl 
J y- t^>»ia*« t K*.if jliL’Vl Jx-n jJ <_<^l (Jl j yjl (JJlii 

. Nl (Jl j jA)l (JJlib 

O jJ <1)1 (J <1 aa jl$3l ^^p jUUVl Jau*> jl a-^I OlJl 

^JiL-JI a*<1pI 4 a*>j«^3i aIpmII ) c/'AaIp <Ji 
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£>L>I j jill l_-J U*» j il IJUj . Ajl j fi\ (_a U j ^11 

• (jl j j*J! AsjV •JslS"' IAJI>-1 *12 j ^|p k_JWl (Jl 

4* 

JflUH ciWlI ,ai £>* l^U ; Jj^jl J4 3 >V» aX 1SU 

OUlj^iJl Ailk* £.~^' f <yj t 

O^U ^ aU*3 iS *iW>[ Xs- e— - ' ju Ait tft I jliU'i/l Jsl-/ j! AAjlSvJI 

. uJjj£ J| 

^ - C-Jj iil*^ *t£4> C^iJl jJ^Ip t*ijl J 

m 

Jl dJUi J** J ^*>i\ tjsuvf* t 4Jl j jill OU^mJtJl ctalcJ 

«k>-^Lj . (JJlIuU oxUll *lll T jki tjji t—u** J3l C^4>- (jl j yJi 

jjilii V — jliLVl Jt* a*j|£JI OLii j ^«Jl qaJl ill ^Jp — aM 

AaU. 4 ^JJaJ 1{JL^ Ol>fciJl J^IaXj OLiij jiJl ^ £ji)l l*Afc 

. U iiUll aJJUI aJLp^I 

• is 

<3»Ui J tii &*. y \S^ (VTt) j^’jy 

( m j£a ) . jts^i S^J c_^i 



,. LiXjJu&M J* Cl ) : >* *-jM' £>* •> 

^ - ** J ‘ . i~j. « : u <» . >N. u; ^ £r* 
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di 3 c^ w ^t lit aJcJj _/&![ il iihAj 

* 

^lil fd^l tiJJi C)1 0 ji 4 jJ {_£i lf>U jli^Vl 

« 

V| a)U>-! «»l* (J £*Ayaj Vj . j>-T <J&a£ J^Ip c£^ j' J S*&\ *k\f* y 
^^.**£■0.1 Cj\z>"J&'j ^yj jA*$\ £j\zj jitf ^Ji* 4 <l)l>jj]i S4 j 4^“ £-^UVl 
r^l*Vl ®4 a 4>-^ _/5"" jS\ t£y Uly^l til® , * j.OjyaJl Oil; j<5”j 

(J ^Jpsv*J Ai* aIJU 4 ’ A^S”* <l)t £jji 4 li Oj^ J Ail® aJ^’uJI 

Soil T^iiJ aaI iyJtj *lil aaIp! a: ; ^j £joJ ^ AmJj^JI oboJl AbU« 

ub/> y ^ jb&Vl -k^ ^1 aajI^H oUlj yjl 01 ^44-1 yj 

<3UI j jP (iJJJilj 4 A^-Jail Jjkllj aJI j yd I aJU-I J} IfOlpJ 

* 

OUl^jiJl jJ ii| 1*1 . ( Irreversible colloids ) aX4p 

dUi j . aJU aJIj>JI aJU-I J| of j^JlI j, a# Ujlixil k^ Ui 
d»lJljjill ®4/> b® j*) ^ y*j 4 k** j y 34ji4sj* 4aS~ a»UpI 

. (Reversible colloids) aLUH OlJlj 

Oii aJI jyJl ^kjl V— -A.*** ^\jl £jA $ IaV* J j 

ibjj dJikj 4 AikJI aj^JI Jl p : Jl^Jl ^OUt AiUijj aJUI A>«iJI 

4 4—^bJl y? A*<Ol* lyO y- i A j A*-*b-* 

Jp (.5411 ^^1 e\c J^il ^pl *1* *UeH 4lP jl^Vl ^ 

* • ■ 

ArX** J>y j (^gdaJI *— ■ ■*« ^u* 4 aJUI ^.lall ul>Ji AJotl* 

. kdi ^Ip 4aj UIp 

Axiali : ( Adaorption ) jt ^^sk*Jl —V 

. dilil. 6-U aIxT bdj i] jlSJV Ayts^ia Oil* AjpJxJI 

• ♦ 

'AJli^*^ 4 i*Ul 4>-l.^fe (Surface tension) j^kJ! 

yP jo^AliaJl ®4^ (!) l* . 14-i lx ^jkJl ®4 a ol 

AyjjW* A-?ukJl AiJa)l j ij 4 A,m>*M11 J 
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JJLJi C>lij y .. lait* ^>-14)1 y£- t£ j*~\ J *Loil^- 

• • 

JaL, A ! ! 3 *-^P ^ 4 -lP’ ^ ^ 

ol>i U! o^ftUiJI ftJU j ( 4>- Jil J^aJ ^>- O-Lut 

. is/ fa fa 

U^Oj^Js^lAil (j!5 4 ^/Aj15 U^jL* i j**»^Cj 

jfcj 4 (Interfacial tension) « yy>\ » a) JUj Ijj 

y Aajo1>- iS £ y (j'lJUJt ^ A*s*«]a*Jl ilLJa)! cota j*j* a) y> yCj li 

ijtfU (^vj <3 ^ill 0 J 4 jP-Vl jJJLJl CjI!o J^* J»UI ij»J& OlSj 
* * 

. Jly?jt) > yi ^2,- J ^xj! jj jlU ja)1 

ia*« j3 ^^4^1 A>Ja**i yjJ A*.J (J ^JjL* c$l ti A-JlJUl oi jil jyj 
ol jil ColS"” lit# 4 tjU® jl ^AlL* jl TjjIp 0l£* *•! y» 4 A» >T 

( <C»LS"” ) ^Ja^Jl y jdl yj£- 01 y aJLUI 

dUJLj , ^IvaLiJl £*Ja*JI 4if- ^JJlwJl CjIIjJ^- ^£- l)1® 

oJU j , JJU1 aIiT aJI J U>T j>» Jpl aJ ajUU Solil / 

m t* 

^J! ^ia«Jl y y 1 '^ 0 ^ y (J3l <cj) 4)I ol^il ^ j ~ ® y^llall 

jl — *lllj Co jll jl *ljil j Ol^-j^fV (^Lyal 

5 ^*UaJl «4 a £-/» jJ ^11 AijJlil 4*UJ.l . (Adsorption) Jl Jv«Vl 
»iil cKJ Jv»U!l 4iP Oj^Wail SjP j y Ja>-!Ajl* 

. ^ixwll IJift C$411 y jsll yj&iL j iJJ i j 

— AjiUll il jll ColSj '^i j£ — 4J! j ^iJl JJ 154)1 j 

0^ «Uli> 4 1 (JJl iloall JJIS4I1 Ji ^L«ilj T 4 i>- 0 ySw> 

m m 

5 jjf Sib j Av=> J«il l^JuJa*- Ar-U^ 4 j J< AJl j ^ ilt a)U- 1 (Jl U> y%l) Soli. I 

m 

4 tSjJ^ 9 U^l AlyaUjI A>-U^« ^ AULf SoIjj 4a5> (4a_j 

. yx]ad\ 5 S j4* OUlj c$JU' ^*^1 
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‘ a-j*^1 a!s/«a)I £k>sdl $ o^J 

^ i tjvLii! <3 jj^ < y (_AA^- <J ^1^ JaJiiJ.1 ^Jl jj* A.*«lifr <J& 

AS (^JlII <j jjl p^ liili JJjJj . <1) jUl ^ap p ^iljil < 14 * { 

pV I { frill j P_jjj£»!l jjw Al*gUil ^y]a*Jl ^Jp Tyda»w 

5j 9 yTI y«uiJI <J>li^j JvLi/ll <Jjj^ vHjISj j?^- ^v «yil^cl! S ji 

. \ m ft - 

_^Ji a* jj (J ^xaJI <3i i^A^\ lili . tlllj JjVl cIjUj j>- ool^stJ! 

— aIT* jl o} — (jUJLil (3 jjl pU J y«£vJI ,y JJi 

J^JiJ.1 J jjl J y*^)l pV ttl'ij £ J y«£3l (J jljjJii! iyo 

- • m 

j^HpJ L» tlg^ aa^jjcI ! olSjj^-l j! ^1 ( aJ *— >A>- Sj» (3 jA j oyj 

^aJI ^k^JI i) jIaJ. 1 JHJlT frill (J y«^)l Ua*p 

. (Selective adsorption) <jl — >cj I jly»L P^Ul j yJ! y^£ij 
^p 4i»JW aJ_jIo <— j 1*‘j4j i S4>-lj a>*jA.» jll ^ ^ 4*1 c5^ 

. £*jypdl A> JilL il ^1 oJU> <LP jJl y?l yU 

A*p yjtJl lAA l ^yd&wjt ^y^ll A^j u-*U>fc<iJI yyj 

. aJ^III JJU J it* ^Jl j» JUll 3jj <y £jl ^ 

li^i , *111 C-jAJ lij aJL* 4J>^ t »Jl^ 7 (3yj)l l4* ( Sil» p^ <-Jjyll j 

^p)l — (Eosine) <J ^ j * '*-«**&’ 

frill Dli 4 (_p! ilJkS' aJI*« AX>«-i 4i jlil Alii y \ 

All Oilll A«-« ^Ul>- Aljj (J^U“ AjyPl*)l Av»lJ“li jj 

<3^J ^p f j9»la**» aJ ^ lil OU j;^/l £y^j*V OU>sAj! AjLmx! T jJaj 

A^- jJS C^uf" li| Ifrl £ frill ^ iZj»X£ 

aJUjjI ^Jill — i>JL!Lil Jjjtr — ^ApU ^ y g . ) cJiju^ J y~l 

A^ jAJl (J a)A^» ^Jlfr ^3) 4 Ay- y Ai>wi A) jli! 

t-A^li^ ^l| aJ jlil Sill I Ul c U^jl Aj^^iJI 5%gl3-lj iliJij 
AtfiaL* (J ^*la«.!l > :>nx]' S_ji y>Agpj j^Jl i$jj 

. !>Ui VifrUl ^ 



jXjj . A*J-I ObitSOj wlb a A^a[ £-j 
VbJl Ub J* . 4j£-\ -Ulbill fl/ 0& J l* a>- Ji ii J& V‘1 

p^b _jJj j*Jl (jw Jp>jJ ^il dJlktS^ — aIvS^I £-jJa.Jl j-a j^£ll 4>*jJ 
Oj.5 £-jla*JI o4t> -Up j — pObjXxJlj Si jJl C^i'iS ji^~l jU4*lj 
4iP AUaa il ja 01 4jOi 1I ^jAj t AyljJl jl_jdl jS J> »iXi 

£, r— S 9 0 t* £ 

O' -UUa) 15 C ^j!}b jXuJl AO Li ^Jp I ja.* 5"* 1 _yoli jJ y A*A*Jl ^ o^b^SA**Jl 

S jaU? Jp U ax ji Jj -uau SjlpUII JaI j*JI ja U ^pj uif jj'VI 

• • 

, J* (_5 <— *lp iUA / -\l ^ jA+tMJ . ^^xIsL-mI! 

ot b 3-i.ljjiJI J;J^I Jpt^ J * yJl U* ^ 

jLb'yi Ja.^ ^J aaj\£3i cAJlj jilt (j^l (J l» >^ bA-1 a^-j! 

. ( ^ 0 J j4^ ) (J ( jAJ‘ JLJl li*> 4 *1 A^lj 

V^' 


IajISUJ Ji **j , 3-Uaa aJI j jp 3^1* ^ j^iyj jJI ot SjliVI 

il^jAj A*A*aI jIj^vaj A t_AA^ ^jP fljl-P 

*lll *A j_a) j! Jll ^yj jjl JJjtfi ^ LaLaT 0 jisS** jcbl jj JaJl 1*1 ij^b 
^ « * 

‘ **& {S&.yjj^ J* <r^* 1 *'* V* bljjP 'pU 

. AJlijuJl p^.;jJjjJl 4>* ^ 

• ’ • « 

V* tP' c£ J? -i ja 

aJ jJU So U, <J b A^-t U!>U“! j> Uuio iJ)S 

b^L^-l (J Aj-ti> £^ygJ SUa 4aJJ C jJ>-I4!I 0 j£i*) C (^bbil 

^v®il 01 di — dJLi Oji — (^ 4 (/?* jb^*l j ji^l b If** 4 

iljil 01 ^|?-l4ll ^a-Jl ^p LtO&x 

OjI j*A<iJl ^JObjJjjj ^|p aUI? Aijiaj £**>vJ Aj^ll J 

• <>* Uj^pj ijiU 
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jUjuVl Ja**» jJ OlJlj ^p 

jliliVl Ja^j^J^AjlS”* OLilj jP 

jJjISjiJI o-wi^ ^Lli u>- jJ 

. Vi 01l JjUlj Uj>JI 

(_y liwlll 5JblS J‘ V 
- «* 

. ^01! JiUlj 3JI J 

4>» J*' 

. «»_ «jjJ,l ^JSLJl 

jp Tys" l^jj} V 

. JJldl 4^*jj5 

•wiLpI 

ciliJ Jl vd^ 1 J*UI 

l^JL^ ia*jj^JI ( C>1>m!Ij 

. jJlioll a 4a 

\^J. ji asgu i-,^1 
. l<2lfo 

4&jw?‘CaJ j _/£)V iil_vdJ I^V<Lm>- 

£>• 4Mf SiU c^l li[ Vi 
. jsisoJi OU; Ji jsUi ajlp! 

oUC_i! 4^L*J-I a4>4^> 
* * ' ■ 

4jLJ j j £ JVl il jU ^yib 

• 

^alSsrJ^Al 5Lla oljl j jp 

5Lli _/-p oUijjP 

JJUJI Ji Silll 

Liijt jwi^ (J l5"” 

. ^U>tj ^iJi 
* 

Ji* <^3>l>- (3 J& ailp j-<^ 
C-Jb 0] oilii jjj Ui <jj£j 

.a jvS^ CJIT j| y^toLx^ 

. ail P 4j_^<aP 4*^ Oli 

OJUm 4^-b Oii 

m •• 
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Jp Ajj-1* ^ AJl j jili jJl A*-*!* tS'l(£j*j <S A^U” AC j 

• (Gel) a^MAI aIU-I Ji (Sol) a1JU.II aJU-I yA Jj>edl 

(J Jjl jS" y (J CjI jJd! A>aJi) aJ-I J <j l*i* 

C»l?. ji J aJ| p a^-jj J jill j < y* U* j*pj Sjl yUl i>-jij 

<jj C Aa^^IAI aIU-I (J] j^l J*C ( p o jA*> ) Avaipc*il 5 ji 

A>-ji C-aaJjI ISIS i a1*U! aIU- 1 Ji Jjt Ip a*AJ J l Sjl J-l CjU- ji 
^ j^ljjJjjJiJ a* j^il jjoj Jl *— 'IjJj oi* ^ c ® * Ji Sjl J-l 
csOJI J* Ua J t li^Cl Oj, Ji ^ t^JUl jVl C ^£*^1 JjIS > 

Mid! ^1 jjl 3^ jP _} (_j J H f'UjIj <_A9 L. • 

ti f J^J^J Jl iU>4^ *\#j . ^ 6 6 * Jp 4 j Jj Sjl uU ji J U* 

J&AJ |J* ( Sjl J-l A>-ji JiP (£ J>-I J*l ^Jp juU fcl»ljljl b^As*’ 

■ «■ 

y* 4 ^a j^j A-xJl^J .1 j aJIjj^JI ol J jll j aJU j j^lVl il jil 

. ( j*£ i A*Jj A-^fevwiiJl J J* AaiVl Ji» £ AaPU^VI AlUall 


aLUJI aTj j.> 3 Jl ^^lAl ^j^i> Jj Jl <J ^>&ii a^XmJl) j j.A Jl (_Jj 

Javp A?"LcJlj *LU CrvJ -1 *_j ^ jP i OU^Il Ci j pUJJ Aj^JL 

- • 

. S jjill AaJIj CJl5^ Jj (£>• t jj*iJl Ol jvaJ J_jC J[ C^^Ji 


^j- 4 0-U.V*! U# aUUI jJl AjwJ» A*li S jliVl 1/ J 

iZj\Ju-2 y , 1 A^i# j)J i S jwil AiJUwil AajjI jJI aS^J- 1 SwUblw.* 

b t j^!l y* a)!U J as j)t« js- ojj* i< aJjII j aIJUJI ^1 jil 


aav? t)l y& l If*# UaLS.) ^11 ^jt>LjXJuJl 
Jlill JaX^ Jp AjLiJI 1 ^*>U -1 4 (Elasticity) aJjJ 3 

«*UJj V c Jj jU Ja^ iijk Jp aJJ-I ^7 jl^ Ji asaII aJJIj SjjIj Di 

cr J ^ j^Aj jiwlls tilli ^ aI^S"" Ji ot A$jj J*p 

Aj^j*Jl Xp Ail l S' . U jA A ‘«A J^tt‘4j jj^J 4* OL?-^l ,jAAi C A» j jil 

• %jJ>\ <y d Ji j^i 
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^ll j_^II O j-j (£j*> m j 

ctaUJI AJaiJ ^..u-i e^iU-i J ^ <>* 

4 Ala&i! aAA 4^^1aJ! (j ^>^11 djlS"* taj aJL>ij 4 J^Jj (J 

£j\jjJ\£s)\ dJA*J 4 y* a>uA» Ol3 ^ j^\j jXa.JI Ob‘ J; j jl (_$l 

(_^A)I Ja.</j]l <J J^>»jj4/Vl 0 _jA j£ji ^|p tiJJi (J S4 .Ca* OlJjvNl jl 

• * 


(^4* 4 J jl I Jj4 j3l >-Ia.v» 015"” lij 

oliiJjjJ (3 j4 ^JI <JiUdl (^wU j^UI i ja*j jUi 45 _* c (j JiUAl 
« • « * 

4 a — & j^uaj £\}\ yi ^ *^ ; j'jj i ^tiLAl jr* •5-U- jjA?* (J 


4 ^411 !AA ^12)1 i^JlA-l fjfi- s.sIp ^ ^ jJl j 

(_5 J^*> 4i aA j*p 4 aJL* <Ji>l5.j <u>>.,**- Oj^l jr^ <i^b ^Jpj 

I jJ 4*>- ^* A*>fc<i» ^ jObjXwJI 4jt OL^^l 

. (/AA-I (j fj^>- 


1 «-j ^1 jl — c-Av^Vl jr* ^ c£^ — <— *-iUaj bjj 

S js?-Vl Op OUaJj jOJ (J j4^ ctaUx)t il aa *ja aJU-I £j\jyJ> 

«* « * 

tUCl 3U Jp a^j £*b‘ dJii j,p J 4 JjP ^v2jlXJj 

£^•1 Ji* }\y* ^Jp &\y>^i ^jtAj^JuJ! j <fJ3i Ajj4>- jv-JI jr* 

. Oi*a*l>- 4^-ji C-^b ^Jp J>*jw OLL*ji3lj tl>l jv-Jl 

/ 

(_J <J 4 a I^m m) aS^>- (_J ^ wljhLij b^\A*l <y <3 j 

<>** jjpi-l-lll jr* i£ jAi-l <J j>- AjIjj^ j^p ojbp oNU-l Jau*jl 

4£j jK* jj* l— '1.-^1 J , iji jll 

*• 

4 l^»; ja^- Ap )&&■£■ (J>A)I (^4ll ®jl j^-\ A^*j^ ^Ifij jli J 

, 4*,&4?«rill 3jl ji ~ I iZj\p^ ji $ blC. c_ t.i Jp^.i 
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L> pd\ AJi^l 

Oj&j j i aJ>* 4^ js- jLUj* ^ j'Tji aJLJ! Ut>bU 
4 'Ja+tJh AfixiA^l ^P jjJUUl Sil* 4_w>ju jA*)}\ *(_£iL (J j'4U 1<A^ 
tile - ' 1 4/1 jJ (J aJU-I 04U lil$ ( (^lwto*i/l jlui-lj 4 jwUp 

<joU)l£" — y> j' j^jLlwJI oil* ^ Up If j'4U '-Ia 

m « 

fl4A (J jLlU t-J S j . Akb^ j' <Uft» aJIp- (J Uj — 

. ^ JWI jUU a!IU 

^ jSx*JI SiU «!) j^i 4 (i^j 3 ^ jlU jlJsU ^laj; j 

_^s-Vl jkU jUU olU* (j? ajIU* <_juJ^ iU-U j 4 aU*I 

c4A ^SaJ tL**!' Ok A^*jl>* ji I ii ^li cUp' 

J^2j u^»“j . Ja- Nl UU JUi <Jl aJ^W- jjjlb it jit 

3 j>«a 3I ciii; _^l *l£p l^i <L) 4* <1) £jJUI ‘^ >m j* <-U 

jlji lS^ <j$ a \ -tf J , (_£ jU-l ^/vUU ^ jt>bj7 j jJI Jal^ V ^>- Aj jUa«!l 
(Ectoplast) -k-al ,_j^-jU-l (_£ jtAJl *-UjJI ^Jp (DeVries) 

. (Tonoplast) C^>%^y Jai) (J>-l4Jl ^ j!>Ul *U»iJl ^Jp_j 

A^v* V iii***JI (J a 3 j)l t4>- Aa* jtAJl UhpVI o4a 

AjiVl T iJlXA o' 4 l^Ljj 

• ♦ 

^kUi d)' 1$^' 4 AjjkJ Ojk>lUU ^Jp iJiVl o4 A jjiiu 

4^jj ^Jl il jil jjA *. j Up £*s*cj Mv!»U t>Ja^w Jic 

<Uj aU? 41P- Oj^J ^ JAJ 4 A?-jl^ j! 

«4A ji. ^\ (J a*J I 4 *."*>_} 4 tjLj^ A^bT iJj Udb^- 

( Seifriz ) jijU* U'ji 4l>j' Jii 4 a — i/" 0->l4*l£w« Jp Ali'Vl 

Uj*ib UIp' J (^| JJ41I axj jkj 

4 U^Vl j Ualjil Cjl/jlai)l (J AiUiJl ^ jJl aU» 2^jl>- Aiij 

aJ a^v3jj UU ^ apjJ 4iP J ^ jJl jliJo’l ^»4 p 6U Ul4^ 
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SiU (Jjz£ cli£- i j*-j J,jVl (Jj\ 

«• 

/ 

aiL^VIjj £ L* oLp ajU *-Li*]l IiAa taj.j £ *lil c§ ^j 11 ^ 
b^U^i < ji>- JiP a)I Hfc 1 ^U- (Chambers) j^*UJ ib-V £.+* l« <J,j 
>U) <1^1 ^UvS»Vl 'Ja <jU AjJlJI 

. aJUL*I £j\+ Ji iUJ! V a^)j 


i ^jvUsUll OtAlc ^4-LijJl d}t cL 

<>.j <y cs^ 1 f j^yjP' 

ol^jj yjs 4^*jj <l)l!j$0 L^-U £ c£j>-l Ajj^-U jibM J\^aji\j 

^ ^ jA ^A Ia jf£* ^ ( 0«AA^4 Aaa^^ CpAUS^-< ) C-J IwVAj*)! 1^ 

t ( *llb aJU! <^l jUU ) *i <U' j1>% 

>A*P t^> r l ? ^ lgA«J>«Aj ^oiJl y ^Jl i j&.a£- (ji <> 4 tp 
tlr 4 ^ V* j 1 ^ Aji.p'yii d))j . jJpMjJIj fj: -jU-l JU«*x»')/l 
*lioJl jCm ^Jl 1$.<^I Av*l>- £ Uyb jJl S^U 

Ail j^a Aijia j AJ Aiyjjj tff^l j Aj4aJ cl J^-l tl j^L* 

S jw^<a)l Cj li j>*)! <— * y£ ^jjjJall Oi*^* 1 4 (Mosaic) 

<_£ j^UI C-li*J) A> JUll J . IA^Ap~ JJj^b ( fiii Oli JSf*S*" ) 

^Ip (Singer and Nicolson) j^v** <a^>j <£dll diii j* 

^ (VT») j£— 4 J y ^S ' AV V 


( m jsCi ) 


A....H.-.-. .. .11 1 


'SfijWKE: 


| ^-4) 






LaU a.- v < At 
( «■ 


j *- j i ,4 shi */* oL»2^1» 4«j ^vA-J ^ *LiAj| ^jl 

( \ ^Ar jj (jdxjj ii p ) * /v*S’* 4 -lj j jr j*L-»-I tli.^1 JvUa j AIP 
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jtcJib y 4 J b j£>\j (Fluid mosaic model) 

mm 1 

4Aj\53l aJ^j LhA^jX . Ol-UxJ ja^ja]! y 

OlUjxJ yLA ji)l y t frliAJl ybs.'t ^Jp *UJ I j* j j 

(jl 5 jVl <uls£ AJjIkJl Ol ^V« T^4 p 5 j J (_£ jS^ Cfujj* 

LkS' y jt tjff j)l O^i 0»j . JJU Ky J » 

l4j« A? j • aaIi^M aJ^I a-Jhp! f' ^ *Aj 

• ^ • 

<— jL (J dJdi j> '$ iS^ m j aaIs^I aJLLI aoUJ j**j£ jtf\ 



7. V J j£l* 4 j J y i \ * J* (Jj&. JjJk La! OlT b] 

^^ill’ frill AJj»i» <bU*.* l~W» 4 *■ t»l <J oli*v»jj 4 frU <Jj j 
CjUj j^- yJLU jliaJ'yi 4jli « ( * U' */ \ • * <jA (1) (^t ) 

m 

d j& ^ jdl frill Ji »! j>M ^ t Jp! J1 Ji-t ^ /Jl 
{ Ja>* 1 Ji J^l Cf* vIjIJSj Jsj* j ****’ J • aJIII (J T j^S”* y 
7. V J* (£j& J!l <Skil Ji *u /. ) * * Jp (S J3I iSkll c£l 

Jfr- <Ja» jIj U OU c frliij jJfLJl lx!Lb cJygi bj L»l . Ai* 

m 

Sill! OlJtjj^- ^<waJ a***Ij jiS b frUuJl <1)15** bli c frlijJI IJjfc A*~b 
jlSfftfl CtfljS <> tftfUl £>l jj jib Vi ai! j UU1 

lib 4 (Permeable membrane) T*he,« frlii- c5 «— j frliJjl Ua Ji*j c aoUJI 

«ui Jj - yi> ^ujJi j. _ j^ua'i > *twJi c)ir 

(Impermeable) *Ui .« ,/p aJ| frliill Lbjii JUL jt ?-l j^«l t£l b-ib-J* 
c jj jlL ^-Jilll S_ j ^A^p <— >ja> b frli^Jl OlT bl ut 

« A a«u frill t-»*l5j Ol® 4 iUJli A.slfctll Oilll V cT^" J^ 1 

ilu Oir bli c (i >J| J > M Ji J;ll frill aJU j, frUill 

(J^ «iMi Cf ^'i* 4 ti jH iJli ^ jli u 

frill Jlaill l«t c (Osmotic pressure) « L$jyjl\ JaAyall d ^a*l aJp 
4aU< fjA Jjlj 4 (Osmosis) ft ^jjjfrj^l Av»J*t » JLk»* frLi^l 

; > v i A (Abbe Nollet) CJ y c-^T jA Av»U“1 «Ja 

tAj J^Vl f' ^Jl frliP Jy4AJ Ifri-Up^J 

J jl^l Ji ^jS" y J5^l J ^ frlijJl IJa <)*$>• 4iii frill t>i» 
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. AysU-l 4 *U*ll jJp (jJ I yS* y c£jUm*j ^5«- ty5* y yS*^/l 

• ■ n m 

J^*i \c~~J • (^"^T* ilsfl lU *— *-V' 

« * 

®4a <L,o 5^ iiii4> >Wuj a»U AjJyAj^fl 4v*lJ~l a*«IjJ 4Jp i_*j41I aS> 

i tcb <yAlfVl J *-U*)l yp y>«3 JJUl ob ja- O' i} t aS” yU 

* « 

y5*l ^yfcl^Vl 4>-1 jJ ^y* i>Jp yC 40 j 34 >-j (J A^t 

• « • 

Jj, Ou^l <J yl*M Ja tcb "*£ yU aUa£ 0 y & J 4 jb-Vl dlsf Vl J j£ If 
Ji Vi JUi! JUJ! ^jUJoVI Ja^ll Ob tfkll ^ J c jT>l J JsM 

, a) ( j«4i»«dl ^jUJuVt JaJWaJI Ob aUI 

JVs-intt-vJ Vj JJ^lL *— j»iil Olijj^- «*-«' ^Jl AaApVI ^P ^lJ a j J 

(Semipermeable membranes) (( 340 4*3 aJ^pT » c_J IJUl Ofc 

iijjfi " yA l» c ^1 Ailili A<i^-I a«J1*pIs^^a^1? yA l* 

Aj 3> *Li»P 4>*yJ V AA.A^-1 t3j . J yO ylf\!l *-l£tPy t yiy!L>Ji yC O? * jlJi 
Olsj*j4i lA^k** jl yLl^jkAj yy ^C^e^m* jLill 4*3*P^fl $4A 4 40 

lf-b C-As^ yJ tiiU! J 4 yyjlb l^a^J t tvmh’ *i/j 4 4Jylo 

$ (Differentially permeable membranes) 4 *UpUj abliJ Ob a-£pI 

: UUall iJyjSl Sj4c^t £ljit 

^3 yA 4»i*ly4)l ^«Iaa (_S V jl47 U yS”*! j 3 J$^fl a4* ^*h<J 
aia j* Jy>- Ja;y> AJbyk (ib- ji £* (Thistle funnel ) 
^aa!I Ua {_$ ^*i t? j b^i . Ajli* ^jA f\j £p ji 4— si c * 1 jb5l fjA t\is- 

^k>« c> v -*^ 1 »l* (J (_y*^ ^ c (w-yiSli tlr* jC /* ^ 

34a Jaj bi|i 4 ti p^l tbl^ 4$L*» (J (J ^1^1 

/,<* ^lii jliUl jjp c)4j 4 ( ^V*! 43 b“ (J jJJbJl 

4 U A * J**+*lJ • A^»y~b c) jis^l 

4-AAjj 4 jJp-1411 (J y^ yJI c y»Ui£ , y t j| y>L ^yaibk aIUaa 01^ 0|j 

cJyk^l Aj4i/ .. kw * /j \\ IaJ*p (31* - (3 ^L5jj1 
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( m ) 


jJ&J 4 P til OlJ.fJjJ* £*4j 3 ^dJI 

. J^-um Ji y 

<j\** (J <-) J* 3 -' Of 4* j 

ti T»t.i ApliJjl (J| £*JiJ' 

V.H cii ^ LSj*U • 

£jU“l j^vJl CjILJ>» 

< iJU^Ujt ioliJl (^S *l£Jdl J^ 
^ yf- JaJwa Ji — LU J 

Obo j>> jImJu I ji ■“ ^J*'***" 

kj jW^-' ^ '■*!* ‘ £J^' <ii 
J.U Ji ^ jjui op Uir 

^SvJl jS"j tij&'L ‘ A %”J ‘ e ' y*~* 

. ^ *UJd' Jp 

^lm)^I ^J^mXmJiI *UyJl l)IS^ bj U' 
op t JJ> L >LJI O&jJL 

(31' £*•*)' cjU - cS ^ ^ 

^\iSj\ ^ail 

. 34*11 *J- 4*ui» *l!*" 4ii ISj V} 

V* 1 {T^* U 1 *-? 

<j-i^J' j jj\**n j4j 4>" *LiP 6 4*1 I 

»lMjt tJU < \A*W (If- (Traube) . «-»jlj* <u£JS'I tfOJl 

^ ^w'll _^Jl j_yL*x j4j4>- <J j\£ (J ^ Cj! j^Jj 

^mw| j_yL** j4j4>- ij* 4jO *L£p Ol j^JJl _/-i 

ojjttJI i>/s*l+- Jptl4ll Jl duiil ^ jl^l J >M J* *UI jj/ 

0l5^t (J *l£*!' <3j/ L*^4 h) luUyP till Jj>0 JP ^)J . Ijfj* 

* JjL-I cl jp- 4 j4*^ pLSiP j!^Jj ^xL 01 '4* ct— J j 4 **• c-A-a*^ 
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*Jj?“4)l *lii ij* > <J jlx^U ^ c£*^ 

*OJ j^j 4? 0 j 54.* 4 ju j c l4^A j AJliJI 5 jaJJ ^dL (£4)1 *L«aJI (J jC t-x-w* 
, %*• 4?"t 3 ^iS - * A*^ j. 4*1 jj oj^JuJi ^)a* M ^Jp 

4i* aJWI <0 Jywall aL>^ ^4^j (3/*4)J *l£JJI 14 a AjJjUI T ^la)^ 

•Ipj <j 4 -v * Jj fj — ^AVV — ( Pfeffer ) j*** (JliVl jlUJI j£>* 


( rrv jsU > 



_j£~ d/. (jC 

*&*■ * u ' J4r £j J i! 

^ib* pX^ ^JJl J*iU 4 *i * U 4 ' 

. i~J\ 

2 jf Jai *3 Oj£j 4 > 4 iPj 


taJai L*u*» T*Uj <i)t> 4 <j> 

J ^ t>* Jjk* 

Or 4 <-J j\& ti < 5^1 f 

<j|»->-Y,\ ) j^^r - J-^ 

( 3 *^Axj 1 * 44 * < oU-l*> ( jUJl 

jV m *Ip j)i jI4p- ^L*« (J 
♦jUiJ T jlaJ t<L$j c£*Ul *Liti)l 

Us» y*+p Ai£l j i r-^U^ 

Gp . aJ t/Ull jUi-l Aj|p- T jiaJ aJIp 
£ jt IAa ^jl* 

i 5 vi £^I 4 mj <CA _J 04 *- i <w-n- 2 a]I 

t Aj^t IA^Ip- 40 j JaUail ^ 

^ jj£j *lll Op c jlaa* *U £**» JJ 
«w*wj Ajj^j^fl 4 ^U-L pIpjJI ^jp-li 
-U>*W*j5l Aj jj^fl (J ^J*UJI ^UjjI 

c A^vij U4iP t:jU Jiij aUa; (J) Jvaj 

J j.Ui (Jj Ja. - wa. l l l> j\*»a JftJl 


J* — ■ c5 J* jA-s^Jl Oli Alii -— j^l j 

w.^L* lip 4 iLi <a I 1 

Jitj 4 uu jsj a >jjAfl\ i*\JX J >-i op ( rrv J & ) j^i 

JaJwall JiUj jJai-iT t^4.> *111 JUxii Oji <) j*~ 01 <OvC 



/ ) (Jf dj!^l lili i J>-l 4 !l <Jj *lil £* 4 j 't£ 4 ]l 
g} 3 ** <y **\s* ^ % -V ‘-kW f ^ 1 < 3 ^ t_w 25 jLm 

l ^ ®Y* jl ijA Ti yp (£jb«J IJL»J i l yai\^~\ J jl^' 

1 . <Lw Sib j <_-> jllall ^JJoSji il j J jl^l S ji Oil j 

oT i aAv? y, J jls* ^ (^jyj^l Ja**aJli dJJi Jpj 

JiU. yj c ^lJ JbL» -ui *l&u ^jjl ^jill jp <Lai jUp aJ lib 
. 4 il* AyS> »lbp aJ] *lil J y-i £*1 l* J jjp aJI 4 >*} ^ j^Ul 


( WA cP- ) 



• ^aiil' ^-UJ j^,.: 

•T-iJj* ‘^i J jyi' £*y m 

lj‘ *^ is **L< j 

*T‘1‘*^ 'fjl* y J.) • s/4»^* jy'O 

.< 14 — y kfc *' 1 or^*> < 

J*[ii ki-« |>r — i I yy < _/.ylll 

. •(u*y->S 3 *) 


— jA,s Ox) I 4 a!j 

^u:i <m j^i) j 

Ajjyj'Vl jJall ^LiJb 

J j) — (Sjj^S ^ 3a* ^ ll jl — 

bj&'j! bi ji» L-bJ <_***bli L» 
£.b* ( \*\. J j4j>> ) JI J 
(^jj^jVl Jai^l (J Ajjbf 

«* 

r c 

(Van’t Oy OJli^yajl 4 a! j 
J jUl J S3.lll.iljL. 'd Hoff) 
t ol jU3l il jl*« L 4>- (_3] A^Jtj 

* T u* 

YY ; t «j4J Tla**? c54*. (ili* jW 
oj4» I ./>■ L»4 *p b y< lb.Qi> 

lij. dlUS* 4 L^jSlI jAs^JI y ji J Ji 
J ^L* V Sili ^.jsL' Ojjil 
®j4* (_3 aAJ 


JaUJ! Olsril J . c5>< >v*!! v> ^ \yr w Yt,l 
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<y}z ^ Oi* Jjl^i y* y*-* (r>»>- <3 <j?bb sj& (J* <-** y* 

a^x!I y* <i jy$ t jJ a*J — _jJ! «JjI j*yS' — *lll (j 

ij 2 ** tlili y* ^Jpj 1 ‘“^ Jd' di V’^dJ^' *2J& j 4 a>jJ.I 

\bjA^ ( Ajlj^ill ^Ijll ) (Jjl^l (J iljll 

. h y J>\ wJi ^ T ytr jsT 


( n Jjo?- > 

j^k y*J^ 4jJ^.«j^/l S>y^i}\ 
( J*? ) ^ “Jj 3 " J- 5 


t ; .... .,4 = &jy^ 1 

(_£jj*jVl JiAvail 

( -W ) 

XPI 

1^' • • J 5 ” J (rt-) 

(.Ul^ 

“ J ' >rpi 

m 

MA 

»^A*\ 

^ 

MY 

\,rt* 

r 

MA 

Y,V0 4 

i 

MV 

t,*t» 

n 


-U/i JjlJl y Ls £3) y* — o c5 ^ C^4>w--! JjjJj 

• # 

^Li ^Jp aJUJ <3 U 6 ! i l* J ^ {Sjy k $^\ J*waJI ji^ 
4?-j.5 <3 ^bi^Vl _jt aJLU- 4>*ji <3 ^ J jl^l jli£ Ja^ <j 

iSjy jVl JakJjl c-jLp- ^e* c 4-iJl 4x)fc>- (3 «^*j4il X*£- *e?jO y* »A*£ 

. aH>- ^ (J <itaU« y* 

A>jyfl\ i.*lA vy* jyw %y* 

l^l je*j c)l i] c 4; jy$ A^l i*!lJl 4Jl.dJl b^i-1 jCJo 

■ • 

^L^-Vl j ^1 jil Jp* (jl« J jb>»C 4Sli£ o ^ jI^aJI 

•» • « 

(_gj 4> jj l>i ^ ^ ajj^saJIj ajaaIi ^a«vij 4j j . /? a!i 

(jA aaJj AaJz> aJ>- J'T (J AijUaJl 3 j>db i»~£j . ^U-l ^i«euU 







- Vot - 


5il*»Vb — ^jU-1 J J^luJl 

^jA aJIp (£^ -— bkjyjt.' 1^1 ^11 jxJI J 

< oiu tjip ^j^ijji -urn ji 4 >- g c u^ia 

. 4 a\j 4 jj £- Jj^lb frUJ £w. 


: kjUl 

t J*-* j-'l j^J* ^Jp 4 -JpdJ jAl jlaJl i^lASyj 

(Hypertonic) jS" j 3 l 4 JI j J JJ ^jLJI U> aJ>- C - jw?j lit 

*■111 Op — (S jl^l jW**M (Sj^J ^ I Ja^yiJl Jy» i£jj*J^I 4 JaA*a (£ 

m 

I j^ 5 - J cr^ ^ Cf z&'J c bgAf-^U- J 1 5 J^I J>-b ^ J& 

'Mj • d^jii 6 Jy jl-^l **Si j t ^jU-l ^>- J 4 *^i lO^~ 

— |Jb j ( (£ _jli-l ij* ^ j^b y j ji\ f jA$ £ frbdJ 4 * 1^1 Xa) j^V» 

frj^* jUA-l (jP lfU* 4 j 4 jU-| j <J 3 jj&U — c)L?-Vl ( jAW J 

(Plasmoly 9 ed) WfrJLus 4 JU-I oi* j cJli j .^- jU^I J ji^l^y 

JaV^aJi 0 jS\j i» jUl 4 jIj** -Upj t (Plasmolysis) < 14 /* jb» 3 j*lia!l 
^^jU -1 jj* j^i Ja*v fl )l £* jwaaJJ (£ jj* j^fl 

. ^ jL xs> 5 -LCi J Jli 01 >di ( m ) uyj 


<mp> 



*/' ,ij J. : ( wj , j*f^l Jjlj Jy* jLt ( \ ) : A.ll» j 

• ^J»t' J-J--' 4>. r ,y b, j,., . cyji Jy<j <M» 

• ' r ;r **' ■+•?} i-dl ^j- 1 ' ( jr ) 



- Yoi - 


^ i^jus j&s 4 sx* 4jiui ipk aJJ-1 c^A) lijj 

Ji, b»j-t 151 ^ 4 ^ *-1* (j LjAv^ J Xp Ajiu.JaJi l^Jk jj o£ j*ty 

*b j, l^i *111 J >X Si 4 U.Mnl X*uJ l^p *UI J1 a*jUI aJUUI 

J^J l* l*kj 4 J^u-k!l Aa*»j til ^ jtAjjJj _/Jl 2 yiJ (S jw*d\ 

. (Deplasmolysis) « a« jJJl ctaU^ 8 Aip 
- OU'JUI (J ^J S 4 Jlj JJkl jt aJJ. SjliVi jXf tfj 

jjw C*W ^|p 4 A*l>d] C*W — L 

• * 

S S yi Aaj aJU-I 1^4 c Aii <UjL UJ aW^I 

m 

*lil olij 0 ^ dUi <J i_-uJl j . a*jL 1 ) J jkl (j <dJt j l» 

<j ioli oiU oil) j> AoliJ yy j£\ <J Lux a*« j^Ui AJkVl <J^>k X£j 

• « 

aJU-I ^v*j X*i 4 a 7 jlo oU-jJj li^k at jll oJU Cj&y? JLaJ dJJxS* 
dj 5 ^ <j* k-jX i y £ ’Jr ^ (j 

i.jji u*jX>- dJJa Jf> 4 V'j^i Jl jir-iM-' 

(_ll J^> A^njlJ £jU-lj Jp^-UIl (J Sail I yS' y (£jL*J I^JUj 

4 J aJ^-I ^ ut . A-*~,Ul IpU- aJU-I JL«cuJ dUa 4 a j?%a!1 

Ait VI 4 aJLUI aJU-I J if JUjLJI do*, \J *lll Op jCJi J Jk 

A*jUl Op <^J}Ul *LdjJl J*>k /J Olij jLUul *JaJ 1 jlai 

. aLjI? SX. 

iW & j >* j'- S^j *V«V' lek£ j * JafcAll 

: iiUI 

« • 

4 oi j&a aAJL aJU- £ ^y?j tjp j'aJ ajLiJI a* 1>JJ Ajj^*j'^l ^21^ a*uIj.aJ 

j&'jt ^ <J ^k’ ^_5 aJJ-I oAa (.f^ 4 *— l^l 
Oj^J j 4 (J ^w»baJI OljlVl j* ilk liii .— (Isotonic) i£ 

J ■ m 

Alaiv* ) *l» (J aJJ-I £*aJ> J li>l Ul . T jAsp Aj jL^« *Jlil A$yU aIv®^ 

(j>* jkl Ja^ ^ll ^ l^x-tk-T J^k *Ulj *IU Op ( T Jeufi 



— Vdd — 


ctlB <j* ^ frill yS j} yU-l «jjh 9 (J| — */ \ * * l y£ j “ 

S^Ljj iS jLM j^saII j&'j (J <Sj 1.1a y- ry^ii 

jLU-1 ^Jp Ujj4j A~«J^bjjj jJl AiiiJaJl ^-U t_*w ( <ua*>- J 

**>b>l jl ^b&l Alb»- (J yi aIU-I dvift ;j aJ:>DI Jbbj c D^ll (£^~\ 
jl-U— ji-l ^|p <uU-l c— - <1 ; aj.Aj (_£4il JaAvfli) <Jitfj li"” c (Turgor) 
c (Turgor pressure) frMuVl Jzi-^ yjj frill J <; y> jbuj (S 

• m , 

JaJu^j — olsfVl J A^SO j — (J Jjt b (^jUo JaJu^Ji LUj 
*r^ ! J a-U-I iobj (Wall pressure) 

Jaivilj 4 ( y> ) <3 ^£-b (_£ jU-l jwzdi LSjyS^^ Jai^a-'J bj*j lili 

cku; aJUUi J| pill if- Jpu, Ji s^i du < ( { ) J»>l 

(Osmotic suction Sy l^ c ( f — ^ ) 

t^jLSUVl JaiwaJl jl t ( Turgor deficit ) ytA jl force) 

^Mkv^*yi l>-^5 c 5 c (DifFussion pressure deficit “DPD”) 

‘ Dj& ( y> ) <Js ^J-b aJ b'j^j I 3 U . a:JV.> ^ 

f-«> = <j-* 

W aJ Vjk Dir li| U 4 Lb ^jbd V j 11 ^ U* 

tjl>* Jf^AJ pli, 1 <J _J>0 ^jli D> Aibi^ Id* Dll CjVlA i£jj* 

j >~u j^jSn j^jj b>j dusjpjc^vi ^ ^ ji 
! Dj& aIU-I o-b 6 (J <uU*U AjJ^ajVI a j» j)i ( ^y») cD ^-b 

(f + V)-U^ = 

*-lil <Jj>0 ja5+»\ A-p* aJUJJ Aj jja jVl ( j^»lv<ai**yi a ji C^lS”” ISji 

Jakyff *"b.l £jA <*£" cjd-i UK" J t 

j^y jui i^y ji ^ _^i jio^-i ^ jja j^aj j c fr^b/yi 

Jlijc Dljil aIU- J ybM ^a: J Jau»jllj yUbl 5 ^ frill 

m 

. (Fully turgid) frMi^l l»\J y*) aIU-I a-U J U 



- Von - 


^UuV! o j* ) (J& aJJ-I SjUS d)t 

; 6 j£* a!U-I «4a j aJU . t j4«^» (^jU*J ^Ul Xp 

1 *" • • 

f + c/’-tT 

: dli T yup = ^ ^1 < tjflj *1* ^jU^t Ja,* jii jlS" loj j 

T * • f • 

j 1 

Jaiva.ll S^S <J j$J jljjVl aJU- <J Aj'I (^1 
jj^jUj ^Oll Ja iyi £A Alibc* aJJ-I (^| e-lil £#U* ^Jl 

. yi *m jj^ 

Jai^l <L«J (J fc - , l jwsJl ( t*£ * y.3 

.AjU-l^y*^ (j Cj\ _/*xll t Aj Jj^lva^nil 3 jSj 

T i j\+*a Jaiyj Oj^J — tls^jVl a!U- ^ O! jviJl 1*J* UJ j 

m 

. ^ ^ b j>5 *^b»Vl aIU- (J] — T jA^> 

( r < • ) 



jyi < j.tj virjV'v ' 1 - 1 ^ 1 i»*J Ui ^ i Jj r A' w -" *■ **•" 

«IV iil.^ > *\-.j_ »*-Y* ••M ‘**1 ** -'•^> *ri': ; *:' V 

f U» 
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: oUl J^b M 

6 jt ^P A*l^-I J| frill tiyO jT Lf 

O jf>\ jV U*j . If jly4>J t£jjfrjVl Ja.vjJ: ^P j**Jj If* Ajjj-* jVl 

■^i c c£ j 9 ^ ti| 4jk“ j* •'ll I Jli&l (J (J 5 "- 5 t£jj-*J^I -iaiyall 

Jlp (_£ jyjl -laA** d>b Avl>- ^jA frill j£ (1)1 — AijA/t iJfijjk £*£- --04^ 


(i*n jsj.) 

^ 4 


Y = f 

n = r 

A “<y» 

^ =L^ 

-HI JJv 


(v) 

(') 


tf CfrV- J 1 ^ (T- J 

,y <1 — II iSjfr- SJ T uUJ (t-» t I) 

lijJ IJ" l 5*-^ ® AjJp J] fr-lp 
■ *dJ >• j^l ,jrf»Ua£*VI • _jJ 


iSjjtj 1 ^" ‘i ^ Ob lA t£j>~\ cl], 

fr^taVlJa*-^*!) J^J l*4iP dJb J 

jjj.aJWI aJ>sJJ k** j£\ ti jVl aJptU 
Ail jo. ai« j C dJJa] *&. ( f i \ j£i) 
L$ j>* jVl iii-^Jl C)t j-* ^ J' J* 
aJ>JJ (5 JaVyaJI j* ^Jpi (1) A*U«U 

( 1 ) til (V) ^ •*» ^ ^i (V) 

M Ji (') t yj&t Ji c ^ i^" 
Jpt olii! ij^jVl ^UsAl 3y dV 
: U ^wscj \S" i ti^U IfU 


\yr W n = n _ \y ,: <i) UCr— T 
-■ - / • . -:' \ 
L ikij> A = Y — \ * = ^ : (<->) ;aJU-I j 


0_j® t£_jLwlj i^~ ) til ( l ) j<* AlS*" y- frill jA &Mi'j 

. jcJLJ-1 ^y j£l AjjyjVl 

Jp^b A-jlll lIjIS^ y3 ^iwfr ^ AjJyjVl aJ VI d)T £Aj 

^Ull <J AjJlll dJlSydl jyyu c)^ V) i *J&- <Jl aJp^ jfr ^l-Jl 

tl»l yyf \^ -b-y V ^11 b^U-li c (Imbibition) y^ll JjVl 

i£ y£- bVU*l — 5 jii^l Aj Olj>«ii]l Ob jt aj jLyiP 
(j j — frl*JJ A-^l OLil j ^frJl j<* j4* 

A* 

A5 j_j5i j ^isyAi^l ^*«)11 j-l>- -Aaaj U*A*p tiU*!^ . l^Jl frill <JlaSil 




- Vo A - 


^ i jdi <y* 4^1 *Hi <ji o! i <J V' - * o***t 

dJl? lili? AiXa frill a£"^>- jaZ#*) j i ^jVj y j _^JI (^| Aijlyd*Jl <j* 

• l£ j^-l jwa*M ^jj^jVl ^L/oVl S j# ^a ^ I <_j jJJJJ ji-kM 

i 

o js jl jajtll SjjJ jj*lJl ® ./^Vl j-l ji <J -k>j 4ij 
SiljjJl (iijj d-jjA 4?j . (^Jj.«jVl l^J*i-^ Lfyb Ajj j.«jVl ly.^» L^* <l 
tiil-U j ( jjJLil fl<AA l 5 *Hl <— * SjoUJl aJIj_^JI oljil S j^" 
lfcl<A*lj ^Jj AjJ^jVl aJ Vl ^p ljjya.4* a)U-I o4a (J frill dli&j <J V 

. lyaj yJt.t)l 5 jk\^> (Jl 

(JlSxil (J yy ( — ^ j*«^l 5joU aJIj j& ol ja jp L^l^-I <-1 ji^U <jSl 

aJ Vl ^a TiLp-l (j^jlfrCJj tiL?-l Jp& AjL jlaj c AjU- (^j aJ>- ^ frill 


Ix2j^U a*jLJI a?**JVIj IjV?xU c5jj-*j^l JaV-^JI yjAZ j ti 

. JUq d l a >*j0 (jA»li^lj i*jiJl 

aJL’a^JI aUI^ ^cjI i* jJJl aaj^Ip J I 4^jLll aa^J& 

— ■» 

Olplki ( Jl« i CjI j\*j <ja Ul!^ ^ y^.yj y <J <1 a>XA l« j^Ij 
, lo j)Vl OlJ cjlj^l jl I y^jy*^ Ja jl 

j i y* ji\ Ap-j-ta ( </>i!l ,jfr ^l^ 1 <J ^Sl l A*!* j A ^ ) yj 

la- ^ . yj.il yjXij il jll ^llaiJt ^y {J& jl ■ lL>\ jS" Jv)l c5*^* 

SjjS^llI A^JMJ iSjjAJ Oj$v) j 4 (5jl^*l A J^ya^i C^jj^J^l 
® .j'® ^|Jl^l S JJ^.. A>**wjVl • cSij^ v >° J *y\ Om l* 

dj4-ft j-J- 1^1* . \t jfit Uu«j t iiji V • j Y * t)y ^-jl j*J 

^ l {Jpl (^jU-l J jA^I (£** L)\£ aa jLx* £***^1 LV^ 

J»W jl^l JjUl aiTi* ;L Ail g-Jll J 4 aU) (l 111 Ut . c^^l jw*Jl 



y* l o * (J a* jL <£^ <J . (S ><*2*11 y* t 

b^li- Jai>A)i Ja*«i jsi T;jL ma ^Jj^jVl 4 ki^J <J j L^U-I 

, 1 LJI 

j&>££ 4 ^|p [£ j£- of Aj l*i#> #-1 ^rj - ], »Up y**^" J 

m * 

*>° ‘ *>* ‘ *>? 1 *>V t e-^l ^C- j* 

ft * *■’ 

!&» * ;t tJ jJUM ttj'b-l lijj . 0-^11 y* *£■ jt> JT (J ^jij 

y a^ yjdl <J a* jL 4 jI 4aL! 0 i (j\>-' (J 4 p*^Ij a« jL 

* * • 

^> 5 ^ _pl Ja*- jJI J jJUM 01 dDi ^ OlT 4 ^'yr * jY* J^l 

* M 

4 *,rt 4 » ; rv oi>s^ 4 i>i jju j*.l Aipj . Jjj*- *,* j 

4 0*^! y iSj^ y* 4J ^jdj 1 <sis? ‘iY'A *>Y*l 

ju> tjjJ^I y y* f,& * (J a^j 4 ^« a* jL t£ 4 ili 

J>-ta Ja*v2 A« jUl ^ aJ| ® ^*J • !/^ 

. jjW*)J L jl«* Ja**s> 0 4 t£^U-l ^jp 

yjjj^> > s^ <J>«^ oir iij 

4 (_^jill A^* ji Ij^* lJa*«*» YY;i ( < — ,<v= ? j ^ I l^-*j ) 

J IjUMrf Ui y ISU , (S JX\ ^ JJ tfj^fl Jai*iJI V U>- aJU 

«• «• • 

jVl Jaivill O^i ^ J^* * jY'l (J y&l yiyall -Up 01^* 

« 

. LyrlUvJ A,*n jt YY,i x *,H 0 ^ ci jU 1 ! 

/ •• 


^ AJ^i 4 yll jivaJt 4iP oilp 015^ li j 

. IaJAp ^11 SjljJ-l a>*j4) Aa**aSL >%*<£ p^j^i 


iu*ajl )) l^Jp jliw AaUJI iSji^JaRj Sj4iil Aa* 5 !Ij 
4 L!5W! (£ -lai^AjI y* jjpl Silp y>>j 4 A* jUl AjI*^ 41 p 


Sibj tiili (_gi j/j 4 L^U-I ^%t>~ yiA> oilp A4_;M^ ^ 

, jipxJI Ia jw2.p y 



jiXti uf : ^Ui^i t&Jp 

ulii X*j£ iyjA OLjIoJI t)f Jp 4*£«J J^xll 4>*jA J 

Oj4i lii* . J>M J OUlill 64 a 4 / £ U > ^l&V! V*-Uj0j 

liU . (£jj^jVl <d4<tv^ ijAj c *jr£’j> ji 45j t jSv«' J 4*»£ 4>* ji 
* ^ 

ijX*' 4^:11 4^-jA (j ^Us^Vl j4»j 4JU 4ijP <y« jwa«Jl 

« 

. 4J*yi il^Uil ^y* (£jj.«jVl Ja V y gi l ^4^7 
YY,t 

.“77 = tfjj'J* 1 JaiviJl 

A;A4 

Oil* ^ Ji jif J jU 4*jf 4^-ji j 4*J ^ \,A*\ vi->- 

• ijS y p 4& 

Ja.%*aJi <3 (J p 4*^J #-10) 4 JJ-I ^j^lya^*! Sji O' l£ 

• • 

A»|i ( ^ — ^ 4*kS> A+p jUj (£4)1 JU^vilij fS ^-1 1a jwzd 

{£*£ , ^"j^" J j)£ t£j^*jVl lpAl*c iy&\ «4a ^;4a7 

« t • 

Ojj 4^ ^>>- < 3 * (£4)' J^lxJJ (£ jja jVl JaiyaJl Of 

• l^Uai*' 0 *$ JaU; — <uilS"* 341 aJ 4«j — L^U-I 

<£ ^5 jJp <£ 4JaJw» 4 <Jj (£4)' J jJU^I 0^ y«l' <y* a} 

<J*jt cr^^^4 - ^44 J If*^ <S&i f u*J c VH y^l 
a'aJ; O' Jj[ UiU ^lyai*! 6 j> yp 4ia*-^ Jaj (£4)1 J 

. ^44 J 1 

*•11' (J (£ l^sl^ai*' 3 jS ^;4 a aI ji! y V' <-^rJ 

, T jA*^3 a> »)\*ma 0 ^Jl d4A Ia4*p ^c* a/3J o'y' 4 ! lp“ (3i J^V (j5^" 

^Ua^MU Jfi yXjcS 4.)ll)l (3 jUl ^_yVj Jsj^-1 ^4 p (3i l^A 6 

• ,/wa*i) A^jLJl 0^4 

l jA^s]\ L jL^ 4 jUj 4iP JU **9 0 6 J>$\ 44; jl*)' 


. ( 4*^1 4^-jA J jJaII U^VI )X 



- V*U - 


<3 (J ^JUxaJ) o j (_S jbM J j^\ Oj^*) a^Ipj 

<J yM J^P ^j**rv4!£i AJjyjVl 8 y y-tiJ 

. b}U-*| a'JCa ! Jaiwi J 


. A> jy j^fl ^UaX^VKS y (J <Uj£wJ.l (3 jiailj 

: (Strip or simplified method) aJ&w^U AAjsH y a£ 4^^ — \ 

^y Ayli* <Jt Oli AA*^ £1*1 4p-y AAj jiaJi 0-ifc J 

(J SjjaJc* y_j — ( U1 ^1?1 0^**J £jJ JpxJI *U‘»P'T jt Obb**Jl jl jl 

0-lA ^Au 4* , ^ ^kIaAC Abb^y — y)l 

■ 4 « • 


'jA 8 ji Ifi t 3^ A*jl2t» C-waill J>^ <jA jJJl^ (3i j»*Jl 

£y Ajy-i 1"* djY^^y) t3 0 Ijjl A^l^^-t^- (_g>- yjil 


t£jyjVl Jav^aJl J . aJIJ 8 jA (Jl^b^l ybij 1*4 ajj i ( £ y -* l l 

^IvatuMl S y J Zi * yl Y>U* a£ yiJI J ^b y jwo ^1 tfJili J jb«*.U 

. Ajy%Jl (3 A«4 px^-1I ^jI ^J jl b^bb Aj jy_$l 


3 y J ^4>wJ j j (Weight method) Ojjli 4A^1? — Y 

jj4^*j yvblbJl Oil jAS"’ A^yidl bM4- Aj jyjtyl 

J** 0* cr^'y' Jr* *ajUa Al*1y £f^-r £fy V® 4 y*^' 
j4aj 3wU <4 ajj . l-^aaSI j£La ^y j^/Jl Aili£ ti As^"j*^l «JU 

m 

tfJUl <J y^wv'i t£jyjVl Ja’vjjl j j^j t yVl £^b~ 0 jj (J jd*Jl 
Aj jyjVl ^yUa^Ml 3 y iu- yl tul) aJ ^^JslUJI iyt d Jj Jia^ 

. ^1 /fl -tsC 

d* -S*i f * >Yo Aly jSL- ^ ^ O' kbj-j Jij 

5 y c aJ l^iwaj -Up OUji yt Oj_j 

-UP j . by* *t,0 AjjUw» jjJbllaJl bt>b^- A>jyj^l 

Aijyj^l 5y Ol 4>*j jj^l jj4^> y* ^yl yl JL^jC^I 

. by« tkibn^ >V Jibw l*b%b 



- V*U - 


( Curvature method ) j- >tfi _ r 

jT*»/ _}tryjl <ulx^ ^JJl^ (J 1 ^av>j *Up a*a*JI ijL*]l aI ^jj 

ijyil <j*j^ jwdjV c^dil Ja*sAJU c l_*spjJI 

w 

^Wai^l 3 y Ja.w iy» Jtc 

** * 
cJloX*** 1 ! ^iCc ) Old ^y* DlUf-l 

A«i» <1)1 U <3 UpVI eJU ^kJ Ji i ( UUJI Ch^ a3»^JI 

l$Jt£ «Ujj ; yip £JA«iJ!j 5 yiill JaAsP Ap%Ju Sijdi* ly 3 y*iJl 

wUJl Jtjji dllij c ( rtY j£i ) 5U5 £jl£l 4** *J? jr 
3 ytill JaA^II JMkll 4^ji sytyi Jp loll J Dir’ tfJill 

D}* >Tj 3 l Aabiil jTJI JJlsi J aIjjj .^1 «i* C*sP j bli . J 
>rj 3 i ^jd Dir bis . ^> 1:1 j >£i >r^ L; a^\ ^ydi 

< 4>JyjVl ^^pUpI^I Sji £lp*i)l ^y A*p j*ll *lil < JJ&I 

J&) aaI^I (_$ ^sp^H yiycil SiLj dJb ^ ilijd 

4 ii- ^uji du >rpi 4 fij ^jU:i J >m Dir iii ut . ( rt r 

^y yiJl dJU! l*j (J^>j y*p»>- <^jU- 1 U jwap *U (j* 

«• «• 

£jy- y^l b| ( fiY J$v£ ) aJT ^yjl »Ui| 4 »j t <JspVI 

3 iy*l ljU, ^jl^l J JM yfj Dir bl Ul . £_UJI l£U JA ^ai 

j^y j ti»u 'jL*' tiyii *■ j^s IjdU- aj j j^jVi ^Ua^vi 

j?-Vl Lbli-I ^ (^jl^l ti jI^Ij 1 jJlJ jjil 3 yyi ljt>k" Dl J a>-%^j 

. T Jo.) 

At jiviJlj SjJa* — (DjI^I < 3 jkll aj j 3 y il^fVj 

(£jj* j^l J a As P . i l lS y*i ^ j-^' 1 (^i t-jLvjL.1 A4) jk jj-sd ^)5 — • Aj^- I 

. ^ jU~l JW2*H 

; 4JU1I iSjjtfa isAsaJl ^ yy ^ 1 Jalyii 

jA*» aJp«D JaisAll yj y£{ ^Jl AixJl — ^ 



jjl >1 J\ 6S.S • ^IlH iitj* 

^yjt^u.Utji-Ub .^u G >\ j) v-jfV^ y>»»^ 
j t/jfcN C*. » j-Oll j.? 0 Jj'^ <i <>vtf ^ M“ j^. 1 “ L *‘ l J 

« i/* l ^* j /' jr ^' 1 <$ <e> J **". 

(J IJIp yjoJi i oLil y 

«* — 

id jA^Ui • #4>ij a>»j4i j jj-iJ U^Jt> _)l SiUj el^'ill 

^u!liaw(jll ^<5"" y ilj o jO oiLj »YiJj 4j !\> iiaj! j Ob jiaaJJ 
— 'i MV »Ip ~ (McCool and Miller) j>L*j <J lil* «A» j . V 

l_C’' »~j\j Lill (_£ Jd.tvyg.il £9 jj 4>_/Jl l_i S-ibj 

si* <S fZ } . 5 jAil C>U L^* «5& ( W <Jj>A>* ) £»** y m ) 
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1 JSj iiljj iSjy*j ^ < k*yaj l (J i^bjil 

^pJ l«Uifr jjjkl b^k 1 - (J LAiJt Aj_jvi*)1 il jll C A£>~ {jk 

, (.$ a^>* (_/• k»« y^" y o®b jJ A^e^S“ I^JJ *lil <J <p-i 

m m 

(W) Jj 4 >- 

0 juilolj j jdk(_£ j^«jVl JaAvali 4j^li tJ JJ 4 kvkJl yjt< 


Sjall J anyg H 

( k*k ) 



Ajj 3 l J Ja**a!l 
( l£j** ) 


SYY 



Aj jj^Vl Js» jiyilli i aaI&M OlJUJl CjIjL. 1 JaJwall tJlk^- j 

Akbikl ObUM 3 V-* (Mesophytes) Ak^ ^il OUL... J I ^aA 
a — J lil OULi! k^^klt ^ ^JpI l^£3j . ( Xerophytes ) 

(J Silp Ak^ j!l oUUil Ajj^j^l kjikJl . (Hydrophytes) 

ci iS jj* jVl jl jAijj . bj^« tk*k Y* * j ® 

. Aj j>* k Yb® ^ ^ OULJl 


.iJJijc t*w JIp (Halophytes) Aj^JII ObLil *kwaJI j 

A *5” ObUiJl ( j^S _J C A-JlJUl £^l*Vb AjP l^ip ^11 Aj j^li 

U* £/ ^ 6 jyf 1 J^'-J • C ^ 1 «*** dr 4 

( j*£l>lj ) S )} I ,jkk“ fj ^)l -b-l J -l5rj c b j>>tk*k Y • Y ; ® j* OUUJl 

. A*?d« Ajy (J (i-All (Atriplex confertifolia) 


Aikkl ^1 kJwaJl ijdbi 0 ? J OLlt £ji — Y 

^Ip _ (Hariss) ,j-o jU) Sv>-lj ck Uy ^p OUUH 
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3>Ip <J b^bb JaiyaJli c ( ^Y't 

A^P ijXi.ll OU^bl (J Ja^waJl Jibj . Ol ^jtJiJI 

. ( YA J jJs* ) y» ^ 4 ® ,/**M <— *1£pYI (J 

( U) Jj-Uj- 

jjwlflJ ) OlJLJl y* AtfJbyt ^\ ^jV Ajjj^jYl Js jA«^l -ia** 

• ( u”*bjlj u^.j^ 


4£^bM _ / ^*2*JJ iai-All 

< ” * 

( i£j*r ) 

ObjJI 

YA, \ 

Ol JVPV^J 
• 

YU« 

4*«ji OblJ 

n,r« 

SyWV Ojlipl 

u,vr 

A/ c-jU 


c <U kd I ti»L*lS’* aj jj^j^fl J ? jivajl 4^1 ji UiP j 

0^ Ja>-^) i)J*AS^ t OULiD Ajj^»jfyl jivaji <J l^-t 4>j 

C*kL Sj t i ^fij s>CA (Epiphytes) AjilbJl ObLJj 4jjj*j^/l S* jk * ail 

T 

A*xidl CjIjLJJ Aj jj*j^l >b <wJ <_Ayaj ^J1 ObUJl (J 

• V.>' 

aj! Cf qv»j! : olJl ^i gjJdl jt <U^I 0l£« — t 

. abM^ (Sjyfo JaVviH yzA^\ *UI jX&a y* 0**«jdl t)l5v* < > j£ UiS”* 

JaJwaJl ^ij jiy c a^Ip Jjljj^fl cJ **-* jjjJbl ti Jtf^yalli 

A»t 4 ^-j -lii . *-lU jX^za y- 4* U5" t^jj^ ti (Sjy _$! 

(Fagus grandifolia) t>l jll fry <jljjY (Sjyj^ ±mI\ ^ ^ 

ti J^i ^dy’r ^v=> W,YT — l«-tf \S <j* — 

. b^>* lla*v» Y\>^Y UoS M ^UJj^ ^Jp oLJI oljjt 
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t) ^Jl Aii^l A?x*J!>li Ajjj^jVl C>jbuj 4? j 

^\ai j)}\ (J 6^1p 4>*h JnwaJl t)l 4>*j 4 a* c 4^"l_^!l (_JL)JI 

• <3Ldlj a$j j)t (J iWJ A>dVi (^1 o 

i? ji^aJl <1)1 ,j\S?-LJI < y > -^ Ja^-N i JlL— *Jl dJl — £ 

acJ. 1 (JljjVl (_$ l^« (Jpl aSj 4>- cjljj^i® Ajj^jVl 

C»ULJI SyiiS^ cl 61 -Ja^ - ^ C1J4S”" . cjCJl (j M &i 

cP^ Jl jjVl _jl AirvJ. I a>»* 61 ci ^r- 4 AjJj^jt ^ Cli 

(Chandler) jJ4llSJ 61 c !a*I4p Ai;4jU A>vJVl 1^6* 4^iwJ 
4 *j £va)j ^ j^pl jl^U -Ujivall jl £w?jl 4? — ^ ^ £ ^»Ip — 

^^JJl«4lP j c M4 aHj U>4£ ^J3l (Jljj^ll 2 j j j^jNl lejkjLti jp J3 
C>1 ^5n*J! Silj^l L* $^JU IpIcJjI j l^i&Lvs* j’ jW' 

• c£ ji^*l b _^w2p ^ aJUH 


<_$ >*aJl >5"y CchM : ^Ull jt ^ jjl j/» idJbsi! Olfl jVl — o 
JaivaJl (!) _,$"UI £-UaJl . ^Jl Cij aJCH 1*>U*D 

oUa»I J] Jvaj <_£>• (J 4?~h j tyaiptLn <J! jjVl L>U- (_£jyjVl 

c£J*dJ . dJJi 4 aj L4j47 j /«■ t _«fiiJl 4*j cij^O CjIpLJI ci 

w 

— ^j*a! I *UJt J?l£j Sibj (3^ jljJl ^Wl c^jj^J^ Ss.V'srM ^UJjI 

<LLM A^*li ^li! (Jlj — e Jail Ci j a^>Ip^j 

# 

* 

jl 4ij C acJI J jA^ai (Js^b’-’h CLJj (_$j Jai^aJi jdC; 4*J 
^Jvai (J Ja4u CIjUJI jj^aJ c?j JaAvaJt 61 — \ ^£ 4 ^U- — ( J» jU. 

. ^ i$j>~\ C>l5jl (J 41o.i cii bjJf. 

: oUl 5U J i^lPl aj fj& j>\)1 

aIUxjIj dyjv^Jl iUhxjj aj /J 1 ^ Mil 6j( 1 ) 

• Aj jt aJL^ aM- 1 cUill cJ^i’" 



so 
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. aJU- <J AjUl b^U-^l *IJL ^e- .a-w^U-I 

[ft 1 ^gJI Aw &\p-J 4 Aj^lv 3 4 -jLwJI c_ .J» AikUJ 

«• * 

wU^LiJj c jUMj (jb\tS~ a^IpaII a^*U^I 


l)!^> { c<m^ IwIa ‘ ^Jp <_jLuJI_j Aj __^JI I ^^p 

*— jLI^ ^jUwj |pw*Aoj y/>*J 0- ^Jl Alilrt.1 1 

. ^1 wUJl Jj»Ul 


lili 4 «ww>L»]l c5 j^< Ajj^«jVl Aa^l^-I ) 

frli 1 <_w>«m 0 (£ JJA jVi a )j . » w ^» ^U* jV I jii) A>"|i l» g,A*J (J ^llt (_f* 


. tvai>«^» J^« jVl Ajaiv? (J ^ jfi gr* u* 


jl/U Ob* ju! out iU jU. aJUJI Aijj^j^l ot>S" ^Jl wUj? ( i ) 

ot Ajb j, iS jJbCl ^1 Xy Sal j ot i| c obU-t J A*ai>dl 

. *UJ OlJl Uii JljL j o-Uj£ Sjl A?-ji 


ci j* 5 j jj*i!t £-UxJl Awi/' Jsu _/ ( A ) 

A^aLs^l l*t C jjiitl ^-tlAjt A^UflJ J a. V . /g . l l iJlfc ^Uj jU 4 A**<jl^-i 

. JlJ <-->b (J ^Uadj tiiB (jU_j ■ i— A/««xi 
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Cf y ul_J! 

ijUiliMUUlijW 

« *T M • 

i frill (j 4 JI 4 H it jll ( jAfo 1 Js/^l ^ ^bJl C-»UJI ij4&£ 

iljll Ij C Ajj* 4-I Adjliijj ^L2)l tij 4*,<w>« frlv (J lp*fr 4 ~C,vmAJ 

jljJi a)U- Ji ^ j£ i *-lil ^Ua^L JaJ j* jtp WIJUI 

. Aj 4^5 *>■ 
♦ 

<uU-l aJLpI (^4fr ^Jp 4 JV 4 H (( AjiliJl )) Jail J *.«£**! 4 tj 

^Aj 4)1 ubSjj*ll ^jfr ij ( U>jU- jj jib i! jit Ob* jjl jl ObbjJL 

t a!}U v* 1 ^' *m Jjy - tcb ^1 J - tJlp jUJLI 

(.5 11^1?“ JJ jib 4 JI 4 H il jll ^ L*JJ A*fr j^lJl ‘UtC'^l jl$ 

AjiUJl I) A^b^ 1 jWJ 4^j^>Ul Awlp'Vl jl (^1 jP- 'ill AOlil *1C jl 

. (Selective permeability) (( AulioVl 
(j\lP A**J^lJl A-itiVi 1/>4 aJ ^]l aJL*.$ 3| iljll 

jCJir - frill J Jits? V JJI il >1 j/fl APj^l J^J : &jS 

• mm 

J d4Aj — bJ^jJlj 

• V«*» i 

“ frill (_ 5 ^Jl il jll jp-Vl ap^a^I L*l . aU^aJI jliLVl 

* 

UjUIIl (J ^a 7 V «JUj — ^^vJl^ll «Ij1 jujj ^ jJl 4 Ujfi' (J^ 4 
jjs^li jTljy j* lf-U ^ jl i) c 4x> \(i ^*alAr» li~ aIi^aJI jlili'yi J^JljS 
^1 ibUb| ( J>-li U j jjI j& y (J-^d jb^^t ,jA*J <jj t A-U-l 

• la.*J 1 J tyS'j 

: jilu aieun > AiiJdi ii jJJ i^i iiUi 

j~»a>j l^l c Ja*~<i!l jbiiA/'yi Ij^obj/ J c4a 

A*i U>r jJ j jSsi (^4)1 Ja*-»^ll UIp aJ (^4jl Jfc-jJl 

* « 

. l^-jlfr- J AjU-l U jvS^ y 1 tvaueit.fr 

m 
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^Ip — (Collander & Barlund) -U j4»V ^ OliUl d)jl5 4^5 j 
£LU!1 ji- iljll ^ ji£\ 1 Chara IjlS”" c_JUtL» iili) — ^ ^VT 

m m 

OWai cii 1{^"! ^Jp-b y <_^ Xiikj 

. 1 ^Jp l>Lva?-j Ja<w^)i (J 

( ) ^) J j 4 >- 

(Chara) I jlS* uJpJp L5U- (j ^1 jll 4<SU> d4** 

< ^rr fip 4 ,-jijbj j 4 ;v^ jp> 

pM)l ( <SJ4lli) CJjJl 
J>-b Silil J 
b^\5"" y cjl^aj ti} <uU-l 
jU-l Ja.wjji <J 

\,r 
u* 
rv* 
w* * 

1 Y»“ 

jjs^-b ^ Xk . J ^JjUd J il jli (J^aj d)l <Jj4^-l IJU y* 

(J <Sj^ -^j - 4 XkJ <y>- ^Jp < 5 j^S“ a^j-U L>U-I 

4, M • 

J| Jilllj UUJI ji’ ^1 _>U Ablii J Cj jldl 1JL* iS Jp 4i j . 4;4-i *Ja« 
<JIp Olija hrj* U JJl ^ jili t U, jll jl jil J aijJU! l^U JobM 
<Jj4^-b ^sP lj jA l^" ap ^ r*^. *•; d*4*J! .^1 XkJ OLiA^l! 

OlXxJJI ^ tw»L*l j j5cJ o « uU-l <j! y* <uJ*> li I Jaj j 
Ojlisll jwsJ y* AJJO jl — (Lipids) 

. ji jll #JU Jib Ajilii J 


ZS\U\ 

J a*- jil 

U^J 1 

J 4 il LjjJI 
Lj jJ I 


jj^jllC^ji>j S.ilil 

*1 — 1 1 j 

ilu jil J Silil *S 


* 11 ! J S^lil 


* X VA 

<_ V* X *>* 

t-\ • X ) ; e 
i-\' X ‘ ; V 

W Js» 
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C <i _j4uJl SiLil ( S ' ^b do jll ii 6bj4ll A>>ji Ja-J J > J 

( y 4j li ) JjliAl ^ i£jp£ ^ 

C^jJ! J aJIp 6b ji hrj* lA ( ^ J ( y 4> ii . ^4^ li ) 

JS Je <Sj& J' J-* £\r"' f 0*J 

( y 4 j j ) ( 4; I I ^ 1 ) ( J-««Sjj4jVI 

. do jll (J A*a i>d« c)bji 4^-ji lA (_p^J ( I 4; ii ) 4-ft4JVl j 

^5 i— l*>«lj iljll ®«4fc AjoIA» J4w (_J ujjIAJI Oj^j 40 _j 
d*lkjA-l TaU ^ j»*»l o <-*>lSjjA-l <jl 4 >"j 4i* c l^-lij j>* 
c)l dili i y>} . ^411 ci t)bj4Jl Ap-ji l j~J£ lA Jjl S ^,^'1 

m 

. 4j i . 4 j ii )' J tlAr'ii <— ■ JAsJ? blA>- SLA'] ap 

. 4> t) . I ii . ^4 j <J ) bj^> Sill Ifcibb’l ap ^ y< c5 jAJ ( 4 j I ^4j li 
Silll nSj *r 6V i filAj do jll (J if bjA A^-ji cSjt-J ( ^,4 j li 

. AoliJl oill I t-i££r tj* t*r^>- yws>t 

j4(V ^ ) A-* j>Ul aJ^pIAJ AC4iJI r-i$l * j-v* , J ^-ob dDi 6 IS”’ 4*j 

• — - 

o il^«JJ ^<»w ) Aob* b^jjb ^vsj Aj4*aJ d^b**-^ j* IajLspLj ( 0 j£* J 

do t- «»> jJJLJl jil t-j*P (J l«l . IA^Ip- jj jib dlii jA-l 

JaJ jil frill j tjuj j&\ d»tb jj^ A^b)l < j\JI (J <u)J SjldVl 

• • w 

U^U- AAJ (Hydrophilic holes) *-bJ a^ bjAJ Jix jt l^ 

» * 

. frill ;J j4J ^11 (JjllijA-l 

: ( UJ j jStyl ) jildi ALUll iUlJUl il b^l a>UJ 

il jll jjA b * J ^-^U'Vl ^Jp doj^-l ^Jl dj j>«JI 

oilp a-U-I J^AJ M ^Ijll «4 a 61 5 UIp 6°wjVl Jl)U* AbUll 

• • 

4iJ — aI li)l ^p il jll Lr AJJI Jp — If] J; Ol£ J 

M 

Ajbb-I ^ y*~£ 4ij t lA aJj^II «Jjb^jj^/l 5j^v» <J aJA-I 



- VV) - 


t 4-5 \i ^ j$\ JU>“i ^3 J £ (jC'-j-b U>-l 

• ** * m - 

0^ Oji — Ai?*JtJl OU c-Obj»J TjlaJ — Jj-1^ 0^ y 
iJUAj , {pJ}~j Al>cil I aJ jS-I O^jI A ya . to J. I SiLjH 9*^ (J 5 " 

Sit jll J* 4 ;t>j Ji4 J* j *UI Jjt 01 L-ii J^U-VI LU d> jJJ- D^l 

m 

Ob' ^ jV! J?~ Vl 4 > j;I u?«^j ^ro- jJp £ ^ jU^I Jjl^l <wa^l 
( j*A ti Otij/Vl y *S 4 JJ-I y^A £ j. £ j\ c UU <j3l 3»l»! jll 

. ;,-jj o«j >: < t i *>** ^ 

6jyP AjI ^P aJ^-I £ ( ^,1 C)y ) ^ y**\jyi\ 0 1 yy^ 

: Sj Vl 

(J — ( ~*^l 0 )j ( + JJ )(^l — U> A> J^sllob' _j;Vl Jpi-UJOT U] ( t ) 

. OijJl <j’~ Aj 

s jj^» J <^J < ^ '^'bjfir <j**i <y}> cjU?- Jp J^4J jT («-^) 

Jj^fl iiU-1 Jj . (“ Oj 1 + jj ) jT ( “ r l 0 + JU ) Ji* &U* C*>\*y^- 
( ~ r l 0 ) dy} JxJ ( ~ 4 j l ) J^Oj-kVi dy} £jU3 (J (Jti 

J?*J ( + Aj ) o^jj^.Vl 0 jj olill aIU-I J Ul £ ( j <0**^ 

. UCl Jail ( + >i ) o jj 


i/f Ja*-j)lj A-U-l £u Ot jj^I JiU JiJf jp J>-4J jT ( f~ ) 

Ai>*-iJI ^*a <■) a*» V*Aj £ jt" ( “^,1 o ) 0 _^ ‘ 

Voj a*U-I j* ( + ^i ) J>-i 1^1 j £ ( “ r l i3 Jj ) 

. \j£* j!At.( + y> ) <^>y} 


•Aii £ aS ^ llil < j> 4 >-l jll <J (J O jLtfJlj 

jji>- ^jI 01 (Ruhland) -Ut)Ujjj (Meurer) jy* y 3i^-V 

j\ ^j~*\jjJ\ IS" JJl^ J Sj^ill j^iJl 
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j!m c Oil jjVl jS'l Oil ja J^li f ^ Jl£ll jt 

jS'i ( ) 0 aIvsaI*! c-jI _/uj (3 4P ^ll 

{*Ip — (Lundegardh) i jj^- 4»^J diUS”* . ( 4* j> ) jjJl^Jl 

i T .w at *' J,)jj& cl jl£ c5 £c-*.a )1 Jj4>* ^ * 

. ( + ) (1) jJlSsM l^UiOl <^A jS~\ iS* j4j ( “ JS"’ ) 0 ^JV I 

ti>U ^UxiiVl jj^UiuVl Jp ^ jAi ajLJI Ij^U-I y**£ d.UuS^ 

« • 

Zt& Ol*U _ \ \t - (Collander) ^4)V / J\ l*4^i i^WlI 
*ijj j cM AilyiVb iSjr^" 4 idl* £jlj* 

( + + U) < ( + +IT) « ( + _*) c (+^) oU jjl^ll <jA i jUJU 
4i^lsJl oU ^ jVI I ( tlv^ul olJLJi JS”* <jl 4>*j 

aUj a>j4j ( d " ^yfi ^ O^d eL^ yg* /*! c,jlil4)l a4A a*JIp jij c ^ 

( + jj ) Ji, - y&JI 4oU oUjJl^l ^ VU^l Jyfll j c T4>- 

S4j4p jt 4jb‘ OUjJl£jl j* J^\ j&t _( + > ) < ( + ) 

OU jJ'Vi JSibj (+ + L ) c ( + + L* ) t (+ + IS" ) Jt. ylScll 
5-W* OU^I</l ^ >i <- t |S')<(~ ji )i(- r li)) 

• ( ( ' ) J 14 

<j 4^" 'j* i/-> ‘ A f l ^Ual*^ 4 : *JkJb <_£ 4JL3»- iXj 

O a J^i jwzrih J IfijS'j gtw*J ^ L>U-I 

( ^ i' o^5>-Ul ja ji£ 4ii ( J_^l <j U j£ } 

m « « 

^ 4 o jj£ ig^jJj IjlSj cJlpJaJl 

♦ “ * * \ .^' I " 

. (t*) Jj44-l Ij^U* 

jj4>- l)I 4? <• 4*Jb>sJaJl U^y~l tj^ysju 

^JsUaJl OUjJ Jt* — *-Uipl j ol jsM iji Jl OljLJl 

O^p ii} jj OU^jj ^ IjJ Jp 5j4a)I U — j ji-l j 

. At* J (_$ 
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(Y‘) J 

l S' c ^Jl>JaJI (J y*b/l ^yi/c ^ l y 
I (_£ yb^l yvtiJl i_~5^y AJjli« ^y* ^s<aSJ[ 


(Valonia) b'yJli 

(chara) 1. 


(Nitella) bUJ 


jyT^iil 


j>/^' 



j>^i 

j>P 


(3>ryifi 

Oji'Vl 

J*W 

c >'i 

J-W 

JploJl 

c >’l 

U^l 

JaIaJI 

c >'i 

an t 

j>^JI 

> 

y.j^ 

► , • 
Cfij? 


% 

<sisr 

« 

isljfr 


<si J’r 

Jijr 



r \ *x 

*)• x 

(L>‘' 

T |.X 

r \.x 

C >*i 

r \‘X 

r \'X 


* 

«A* 

oW 

r 

vr 

YY« 


svr 

n»,A 

-tr 

MA 

t^A 

V 

Y,r 

V 

UY 

t\ 

*,YW 

N * 

+ cT 9 

IY 

\Y 

0 * * 

nr 


AA 


*> 

•t,r 

+ ji 

♦,U 

\Y 

M 

r ; 

r,n 


\r 

‘,VV6 

V;Y 

++ it 


Jaj g a*LP ^|p ! o4a j_5 cIjU y^l ^ I y wU>j j 

< * 

^**ac J I aJLP -bLij ^3 jl 

FV ot _ ^£A ^Ip — (Milthorbe and Robertson) Oj~3yjjj 

^ p A 'J l (J jj^v-wS^Vl A*5” OibJ aJjUj yxiJl JJ^T cS 

• * 

. ( rir ) 

aUI/ iijlaj «r*li I jjVI ^~ly (J 5 jl J - 1 A ^ jij (J j£*Jl <£ j^l yj£j 
— (Hoagland & Broyer) yj yj JjM>* y> J^-j Jie . <J U yjli! 

J jd^* J b 6 J& J *— *1 y*lJlj ^ yyjlj «Jl tl*>b’yl y <l)b — \ nr n 

?««4jI <— < y«j G , o jl j^-\ A>*ji ^tay 

aW> 6 IA ^CJI ^y« ^gjjpxd. 1 {GjytsM t—jji as>«*m)^ 

. oby> Jfiji-Jp 

oib ji G I y A>- ji ^ <Jyl^l <J Oilll y5^ y y y 

G (.SyU-l y-va^Jl <J * j£ / X* ji Jy^M {J 4**yyjl {ijA yf y 
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< w <P) 

l’*T 



j *J\ly * jj.Al' jjA»- u-i» J Jj*- 

• ( *i>- f ji! sj} yjfi* <? v - »>* ) 

— (Steward) ijl j-L* Jl>*j Oii t ija^- JU- AjI ^Jp C^J Ait>bJl 0! V) 

J*Afi tjS'j juuT Ji OjJ >T; Sib j d\ - \ vrr ?\* 

IdA Obji { yo\ y\ ( y>\+£Cjt\ Sib j c-a«J ^jU^t J J 

jU~l J^U*«iJ ^ J> y m cjx «va ll (J) 

^IjU < l)t> A*b cJ j . C»b jAl jJj j^l^i*l {J 
Ja**> jJl ^-4 Ob* jS^\ i jp\*s£a\ ilijj lT < (£ jlill J ib Jj 
— ^TT — (Hoagland & Davis) <j-*i*bj wU^b>-jA -l>-j -bis c 
il^j j jJLSJl Ja^jll y* aUS a>jJj Cj\ jOll ^jalC ^Uu t_bJa!l 0^ 

m 

<y AA' <> - u^-> A >° f ^ *AlP U Ar^b /? **' 

A»jJi ibj< jibijJI jjrd^Ul y* jt£ Jo?j — tiib 
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Ll/" I Jj J Oil jjVl j! £wiCj L <j* 

5uj yi\ !jA Uj S*. 4i^.J aJ“! aJLJ»I jl J^l 4 A*U> L_JicJ 

^Jp <jikjj l Ifc J> (J 4*» 4*^ (_$ ^*walx!l *-LI 

( Active or jl JaJtjJl ^L^ 2 Z«Vl )) j^La^Vl y £jSJ1 14* 

<^-S y a]?Lj ,jp a>I <jAj i metabolic absorption) 

AS" J >• ^jr* ^ y J A.,«j A> (_^jVwJl f LiiJI (_$ (J 

, ( W* < WY <yL _ Epstein - Ji^d) frUuJI s*^\X\ 


: >\ jdl f j^jt j J Jy ^ 

* 

Sjl I a> y ^lajjlj aJIJI L^U-1 aoUJ .sbjJ j S j\ jJ" 1 4t?j£ — ^ 

Iflj »y- b*J>U-l Ife^Up 4j«J J!ll ap*j4JI ^ j i 0 * j! jXs<a t£4ll <j 
4 Vjjy- ^j%y j jdl 4Jti (jjiil dJJi Sjl ^J»l ap*j 3 Ojjbj- liU 4 *Lyij 

— a^£p AjiliJI J o^L jll (1) j5v' j . iljil Ajili; J aS^ Uiij ^ ^y*j 

3 jl jJ-l j^> 0»L U — y jll iJl A^j^JaJi 1^1 U- (Jj i yj lf*l 

. 4^«ll A>- j4?i j>S 


jj 4 ^* a?»«jI AjiliJI (J ojl jut a*« 1 j 4 J a^mJVI t_— jIj 

«* 

aJ £w*.*J Vj 4 J^w>-Vl jviLvjiiVl ^|p LIj^L- {£y£ (Jj)l 4 
jjA^-.I «4a ^y L y>\ ^il C^jsf . aoIJI *3 j jJaJl (J (Ji 


Li 5j ( t^j4; j^p-^ 1 j jiil' <L> j-L j^Vl t)U A-lil ti 

• » 

A^ipVl AjiL 5^U jJ Lj ^lil o jte j Ai^^ll a^j4)I y Sjl * 2 ? y 
<3*41 ^ c o* LI* . 

*lil C^i 4 aj ^£>- Aa* 4J (J < ^4^*^ tAi 


. ^Lll 

(j* i} t AjiliJl (J Sjl 

ajSUJI J SjlyLi If. ^.H , <iU3 <y jS " t L jj f Jl Y 

• ‘ • 

— Vj^ 4^ J — W*l j _/jtx!l U* 4ii ( 4 j4pxJI 4s*. j ^Jp a* j y» J* 
< *-y* -i^i ^4^^ c, ^j*^{.y4j^ LjJs (J 3i 
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j£ (jJlSAl) ili j; tfJJaS' . 2 j! j^-\ 42 ? ji ^liJjl 

a >*-^>! j Sibj {^| (£2 y LU j t Sjl j^-\ a >* ji £liJjb a~* j^LJl A-ip'tyl 

. a-U^I &tfi (j 

^>t»*o^b ^AyaJl (Jj i£2 y ^pl — A*ii>uil Sjl I 

l^l ( A*A? ji! Sjl j^-\ Ol^-ji ^JJlX AjjliJ! J _/u b — AjUl 

« m 

A*Jb — b^l^l (j j£ t^i _/ltjl lAA iSj^l • A*~i>Cp yiP Sibj l^ib j 
vj 9^J| (J ^is]! _/jtj (JI t JjAAJI ti»i “** lS” £fcUJl <jdj^ 

yyliil C)j£j lijj t Ajibdl ( jfi I jJ-l Jf oJjlij Ajlj ^*11 ^ j^b^jJj jJl aI U- 
t_-W f y*j i b^bU ^y> s-lll < yil>C.^j A>IS AUxJl OUUll (J 


. S yS" Sib J (J ^U-l y&& I! jS y Sib J j fr j%yj ^Jl 

• » • I i 


aJL^I Ajibtl <j Jy fr_^JI ot Jp A&£l d^l eJi : A J*fijl — Y 
UjJi SiU- j!l b!>l>- AiibiJ t)l (Lepeschkin) d/5v ILul Jb« j Aak aJIuJI 


AjiUllI Sib j jtj t ^MJill ^ jJaJj fr jviU IjvS yu -Up Aj jJ cbbJ _ja!! (J 
Jai*S Sibj AjiliJl L»t ; b!>ll-l ► *>• <J 

. b^^-i Sib jj 


— Ajj*,-*iJl A^i^li ( AjiliJI (J U job (j AA^yM o>Ja3l A*il 
i AjibcJl j T^t JW$I Ait J 'JLI Jddl ub. r 

. l^Uts frl^J-l A*ity tf 


^ U>J - J^XJIj fjjijjji^lj joVI : A^Uliljll -f 

v»ibwil Aiu J ( llj l ^ j |i^ aI? ^j>«JL» AJJ*jJj Ajibiijl ^bij — AaLJI il^jll 

OA>-j lil b»t . \y£& aJU-I b\t> (J U jub (l)j^JJ 4 l aLws Cj\ 'j£ fj 

m m 

. b^y~i «.!> Ajiuji j A r -Sbp jtp Sibj aJIp oi >r ju 

tlr* J 5 ^ (i J*l^ y* A)Jai C-aU lil jubjl I*1 a Ja>-l>b <l)t J 

4^ J (5 jwa«^l Ol ^iaS A^liJ S y^si S ji J*J i ^ jjpjj 

4 (t (l/bU-<*ji)^l )) yhfi~^i\ aI*U- y* JaSLAxj 

Ji ai^Sfv, - ii jU eJU jt ji ^j^yi ^u^ji iius j a.ui iUU >Jt? 
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^iuJl J> Ji Jp Ja.*j — j^bjiuJl jl jb\ Oljjjf” 1^1** 

(_£i j) i 4^> ^j-jl^-l J Js^ldJI 

jjjlj <l)t £jA l) j5\J 4*a j!>Ul £JlpVl J Ol jju OI*b-| (Jl ti))i 

m 

ol^l (Osterhout) OjIa j ~* I ^*15 l OLJl 4 Saj J <IjUII il ^ll — i 
(J J*^i*"lj i AOliJl Jp <ulx^l r*^>l*^/l _/jlj <*«i1 j*ll 6 
. (Laminaria) Ij O k*k iyiil (J j$> 1 J*v* ^Jl 4A J* 

J*^J cU^I J**^ o j , '~S' X*_jli* (^..Uj 4^>- o 1 *uip ^jv^jVI a*I&j 

• Vi^" bUiP ^jl YY * (J| jUjUII «4* ( jJai>*Zj i ^ _jt ) ^ ‘ (Jl 

'j* (J j ^ (J t— Utlall ^ l>- j l«*AiP jIa ia>-V j£j 

c_- .lsxlaJl OpI 1«>-UP fj*\i J C 4P ^T* 0 *+&•&£■ 1 4X<jIa« t)l ^^ji^vsJl 

J (J 4*Lp -U jl U 4 <JIj o j* *Zaj\Aa C-Afljjl *U (Jj 
Oli ^J>UVl <UA J iOMb JU-I dJJiT . lb jb o-l« »^jji j^aji 
ojU * (*^"tJ)j('^' jO J** ob^~>i^Ji 

Sib j (J ^-!>UVl a -Lft jot (J| (^ j^sll J*v» ^*^JI (J (j»aiJl 
( ++IT ) Ji. ylSull jytf objj&JI oli £A,$I ut . iittJI 
c$'< ^ jJI 4;iUi JU; ^‘ijwOxs ( + + c.) -* ( ) -> 

(^*J j«tjl 14 a <1)^ ii>-% j c ^<~i!l A* jIa* -U J? 

AjilAJ Sib J J| (S^Jl £^i*Vl eUA JJl^ (J J>«iJl (1)1 i| 

Ob jjlO Oli ^^1*^1) <Wwk)b (JlJ-l jA \S" jA J| jt* L^lJ-l 
Jl. ‘jil^Ji OUjjl^Jl ob c ^l v - 

^^.'i/l julJ Ia ji Ij j t L^li-I iiilaJ J ( ^) j ( -^J ) 

. JUil 4 ?j*j4j ^j^l j jil^JI AjiUJ Ob Oli 

ju\j jLi^-N ^ jS^-l (^jjl O^yJI Ji wU$ ( Oli ^iVl joU i.^b U 

m m 

(_j — 4-ilJjblj J yJ*A Jp <£yj£- JJl — ^t)l*Vl <jA iJp 

SibJ uJ 1^^ ^M*Vl oJIa C)l Jp «wJb>«kJl c pii 4»%-Jl iilii 

. j jtrl a^l* oir ^i Ojj^i jir urj t ^>uji 
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(jAAJ OUl (J jj]j 4 I 4>-l pi <J p£ jt tJ#j yi! ^y 

OlJlpli . OUI Sly- (_$ ^y <1 4» j5Cll y>lbd I c l/" ^laJl 

aU yS" 'y fj~A> ^ , jj J 5 "” <y* ^ P*“ <J a jj >*JI 

^jjjJS' J j)J* ^UJI _^otdl I wife . JoAa *U <J u*>j UXuJ l? ^ jJ\ y*J I 
i fyj&l Jb jpS"* jP^l^cl* ^y I J^* aLU 4*5” 4>U<SIj <_Aj£ y^’ 

Ji« jfl^T mJL* y 5 jJtyP 4*5” J jls^l J,} CXy I ->l£j j 

1^1* jji - 4 ^-jj Cf*~ ^CJl jutjl i-'.J I j — ^^UVl 9Mj . *j**>\j ^jJl 4» 

lil jih\ Jlkl J* J*i - 4l>-| J* J>M j 

ijlk^j J 2 LJwvi iIhUi L i jw « . il^LX) -la . a Jt J 04>- 4 

• ® h$p5::Vhvittttm;am/So(irAIA?b.-il<ya -J 

|^-t)l J j^\ 1*1 i (Antagonism) « ^UaJb )) ^OL*^! (jvj ^LJl yUl 

y*t pL* jutj Li (1 ) jIsj V C**£ 4*a»Ip“ i*_ *Aj S4j4p r*^Ut i£jr^ 

• ■ • 1 • 

djj^j y*J1 *L« 4ili*l ^yj c (Balanced solution) Ojlyi.1 Jp^L 

.*J3l 


c l^L yJl£* pi£j <Jtb^ J3i t-M*V1 Oj^jj 

• m 

i J5” <y» : £-*A*Vl e~U Ob yJlS” (jvj ^Uii .A>*y Jlsll ( J i y 


‘J r c^ - Y ( T ^ > u c J^V* “r< r 1 ^ > ^ * r' " y<X^ 

; 


(J j jki* #-l« (J yjwJl JJ'W’ (j^ U^l yi £*ai Li/" ^Ucll ij 

4t <j jlil S^lll <!)t Ja>-!Ai t ^jO J jj ^ y (Jaa£- J jl£ 


ti ^Uujl XiUJ fl^LjJ liJJi j C .J*45 4*ililt iilA-l (J cil 

(J) 4j S j>lil y^l Jl yVl cJLtti liji . ^ 

^ 4) j ^y l4>* aLI* 4*5” 4j ^ yi yJi <^* 

Jiaut p j y\ ifi c (JaX 4 j pil .Sill! gj j>~ 

, f jo^Jl dy} *IWM XyU J 5^LJI 



J fZ-* ms" o' ^M'Vi « jaii? <sj*j 

o jd£ cj U*l > p' o^U» 4i s+Jd\ Ua jSv-Ij 4 <jlJl aJU-I J jz- Vi 

AjU-I 4?-l jJl ^lil olj ^j' JpJ-41 4» ilvalJl tljVU- (jA>w (_J Ajl I^aI 

il jAi\ jjifi- ' 2j>>ja ^Jil '4A lcj^“ ^ Jr*~^ <y* < j-* 

J (j IjM^I iiALf- IfAj — yJS'lf c ^ ,jo iUaJI aJU- (J — MW 

p;~! lyrj <J ^ 4£ ( ijljpr * ; M ) pi^jvajl 4j^IS" ^ 

ot ,^' '4 a <Jlt*l 5 jJxp (jj L»MJ~' (J O 4i 

* • f 

l 3 Oli ’^ jMJ I j^tlll ^ls< 3 ,. * jl (_£JP viil*A' j • a!***' jV^j ALP jjbSAj 

Ja;^J ^!l (£ jd 1 jil^di Aj^U-I OU ^.jl^Jl 1^* t f 

O' 4^ (_juj j p'-iiJJ a! j5Cll (J4lij jJL| ^ 

O^aI^V' M£* t ©la^V' '4 a { j*£' e ' (J ^Ja*? a J\z5 

(^' ^ ^ J j ^ 13 t£ J**~ c£ 4 'l <J jl^' ti^ 4 ' J 4 A^U-l; j[J> 

*# a 

• ^y*Jl ^Jp JjLil (J fj* 



- VA- - 


oUl ifltl olfcWI 

J is yai 4~a! ^ *J \1 Tjlaj' t till jit j jJS Jl OUll rkc 

■- -" m 

— 4»**li*^[l ^ J jdl OLS^» <A>4 4 j jfi Jj AiUtfVl* — i 4jL?- 

jl yuiil oUUI ^ 6 Utt j ^J-l -ULiJJI ^ 1 / oU^ 

. i$.*ic*y pin «* t_*Ucj 4 *u-l ci>4£ 

4> jl frill 4£>-U- <jl J\ JjLJ! 

** 

4 ^] j t till 4 -Ip Jva^ l» J^j iai^ 1 V OUll c)! ji- t l^-i 4-xSJU 

• m • • 

frill JjtyajJ 4 £jdl 4-1^ (J Jl Jj^fl <Jji ^jP 4 ’*A jS'^I I frJsU *444) 

illi j . 4jiiU4 1 $pj jj Jl~JI Jl jjftl <J| j*4^-l 

: 4 JVI 4j^lill oIp _ jv»jil ti ^Ijl <J frill 4^j- <j^ 

(Water absorption) frill { y>\*az » I — \ 
(Ascent of sap) 5 jU*a*JI >y~p — X 

(Transpiration) £~Jl — V 

. JjvaiJl ^ tl»lp _^jll «*tP Jjbsi^j 

frill 

— ObjiwJlj c-J IpJal 15”* — 4lbujJI OlJLJl ^a Jj^fl c-j j J *)/ 

JS~ jl 4 UU_jj ljj-U- j- J*a*£. (jf* < frill ^liaifrlj 4^>l>- frUip^ 

4>J2m 1I Ol> jlj^-l St*Aj (_$ oIp Sjj^Jw l^^ tiJilij Ukb^l>- 

ijy? jj-b ^ yii (Rhizoids) jj*U-' oLiV <J* frUapl ^^laJ 4Cl2]lj 
^ jp ? jj y**z& 4 JI J\ oUUl ^Ut^« lil . 4 J-UII ^l»Vl_j frill ^Uai*! J 
S^lj • 4jj*1^1 Ol^wtiJlj jj4^-l iv^lp” frUipl 
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. £j\ A tli ^ lijl» i 1JJ ~ I 34«>- j iflJj i^£"\ J 

c S4 p pbl <avij a*>- tl.5Cc c 3 ^tpl b!>U- Obl4i«l ^fcj 

^|pI ti ••Aj 4^* Ol jv*£ lv^ jp cJ j&>j j a1> ^ 

. t^^jJ <J _p*Jl oU a>j4A-I <*2jI ( jJ liMJllj c 4)lk^^*yi Afki* 

a 

*1jI jwtv* 3 yl*JI tli (J'* 2 -’ 4 j j <14 juj u* o c ^ ,j\j S^Ip li jl? ^jl^u j 

Aijkj yjij . *Jj4^ J* A^J^J OlJl £y Jp dJJA <J« < t>U-t 

• c£-bj ^ — p c? ^ri^rJ a»j3I 

(rttjsli) fciu, , ijiui oij^n 



<ja» Jl^l-^M 

4» jtl^ o\...»- j (^) 

J i:; t -isHf — w ) '•**" o>* ^ 

W'Ji j-i *■» »ui ui, 

i.-Ail 1, 


Aj^U jjl a)4^u Ai _pl (J tl»l _/*4>!t 

m 

Aa«*w1 I Aj JS\ ^ ^A> |pj AJ^Jl o4*!>' 

. A; j>pl ASj^j jl \> m j& frills 
^Jl a«J 4*1I frill 

^jfiCA Aj j\\ ^j* t-jLJl l^Jp 

• a 

<j*‘ L *i ih { Ajj4^-1 &L 

a 

5 lyJl ii jUJ jjJUL-i {\/\ 

t)AJ# jt <1)IT li} 

. ^u^vi (j — Uj4*fr jt 
JJI fe-UM >vf Jfr Jpj 

j4sU Jfr Aflky* 4JXiJ 

o4j- a>j4^I CjI ^*J tJl <J^ 

* • 

^}a^» jj£ 4>- (.}} cJapU^j Asiaill 
till juwll flJLto d)t UT t ^Ualt'yi 

a 

yo Aj pll vl>lx>- ijv IjiiUij 

t>* ^U^NI 

. < Ttt ) j>-ji^-i 'k-JI 
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4 aS» <uJaJ (j'Sj J^4>- 4J_)*kk| S 

3 tU jSCj jl S ^a)I «ul?- ^ j2y*j aIv ? *.* ^ ^y *u*ij 

Ak^ys (£ jwzaj 4lJbf a 4 j jlyaP a ^ j*h jSyJf a! Js» 

. 4j _pl J^ <J* Jet 

AjjJI^-I Ol ^v*JU! j4k 4ll _^-l J*j — j4^ 41 vi4**oj 

a5J j 5 ytJili 1!>U> ^y <JUu oUk S-U- — i*i)l <y SoyJI 5 l£U-j 


(fio J^) 



‘V^** a Y» ^ (\): jiH t } KrtJ > 3 j\y\^fJ 

M > 4 ' J* jV-V *!»>&& c - jt 

j ^y^V' u* * j* <e> 4 kjj^iW g*,i sjk.ij ul 

• juWVs^^. JjSiiu-i*" jjUi j^Mujijju. A> * ^ ^.i ja^ 
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t . £ ju lAj-bf' AaJs (J^c- pill jC iii)i U*j C 

*ipilj ^ji 'UiJ SdU <jA A> jlaiJl UjUif* ^jis-.j i| 4 y (J -b^i 

4 (Casparian strip) jU-lS ’" yu — (<-j : fid jO) ^ lj>- jSCi 

pill Oj^»J <-^ <j^ dJU*iJ 4 Jil*J jjd aJsasM IajU?* l«l 

4 j4)Vl <jjiai)l jA^-l (J!>L“ A*xiJ-l «UPjVl 5 j*ihtf)l 

jJt^-l ol^tdj IJa 4 aIiLII j& <J>*1jJIj a*^-jUM 1aj- 1>* kiJJi j* /3~ ji.s 

, • «i , 

aJ>-U'I 4,)a*£\ j-IjLI jjJUU (J LI 4 ^y-JI 

• , ' ' 

Lb^ 4 U^jt A*^* jU-l (J>j liL^lj ( ^7 I fi® ) 

Jjjll ^ j*»J -klAI D_jd *^| #-lil A*-j (J 

Oaj >111 4 ( £ : Tie ) J jA lT (Passage cells) 

Ail _/>•! U*J lillij . AA<i^-l cZjI^aIaJI (jj 6JJ jA 

J-^ J^WvJ^l Lt>U- 

: *11 1 $JT 

: y y^Sll — ^ 

Ol jvA*tJli . *—> A-lil Li**J jjj^j«li-l ^>-*b 

Aj^I Jj* *-111 Uj4a* <-J ^*Uu ^lyat^Vl AAUi« (J 3 yiilt b^i>* J Aj jJU-l 

jl4>* (Jl J^" u* <y^H. (jl Icj t Aj •^ m 

Aa*»J,I Aj j4^-l 4-jl jvA**Jl ^ 'j A <_j ^JLJI pL l)U t*.J L AIp Jdl a! 

jU>* J^A>; (_j ^ti)l <;l» Jlol jjwd 4 li AAv»!>\il 5 j-ts 2 Jl Li^l>> jJLjj* (Jl 

^Ji V^ .j L*»A*P_^ . ^ w>ll AA«jd ^_5 J] AAiv^J Ajul^d I 0 aJI l)M>- 

Ut>U- o jj jA j^aCj ( ^^jdjAiyi ) aJ>-U 1I 3 j^>.Jl aaJs (Jl t-i aU 
a>Cj tiJld 4 UL*>1>- j*A>-ci 34idl yi* ,j{jijd\ SdU dj >- ^ \ Jaj 
j IvaiJ Ij}U- 1 (jlw C*->- JUl (J (J^' (il *1* 

. ^*iJl aJ^ ^ pU ^ oUiiJ li I jkl L^uiJ A>»jd 
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I (Active water absorption) *yi >ui ^u«.vi - r 
tilbj i <L>jj*jl aJI> ajj*1 j 1'I ® 4j _/JI ^ja «lll jJJcL 

■ la v^? )l ^JpI i j4^-l 5 ^\*iU Aj jVl { jfi ly2l«Vl 3 jl U j^7 |(L>- 

m 

Jaiyail JJL Ail Cjj 4$j . A^l J jlsi 
«I->! jVfrJtJlj 0 ^»ijl (S jj^J^I J a *v 4 H 0]* 4>-lj (£^>- Jaiyi JjP <1 _pi 

jj^Lyai**i/l 5^5 jl . j£\ jT aj^>* ® — V - y*~ ajj*!^-! 

jUi-l Jaiyi) T ^ki tSjyj ^ I ^JaJ Ajj 4^-1 3 ^^*£.1! A>j^*jVl 

Jjeij dlb Jp J t ii j^Jl J jJbi jj* jVt JaiyiJl ^ JpI Jk> l^J <1)T V} 

ib_/i — Ifi i ^pw* — ( 1 ) AJ j*A^-l 5 tij, Aj frill 

aJ>- ^La^l a jl jp Aj jjfrjVl l^Wol a jJ <£JUj ^jbvJ j lf-6b»l 
^Jl (fc-J) A*U-J frill JUil lilb ^Jp ui jU J 4 U> Ad*a^>U, I («~J) a jZji\ 
^lyol a ji jp Aj jj*j^l 3 ji t jijs>xXj Uy>b*l Oj-Up ab jj 

aJJ~I frill <Jl3il v£Jb 4 ® Ol3*k (jU (^) a*U-1 

^jckj 3 ^iuiJl OUJa Jt>b“ frill Jli&l Idis^j . a jc^\ 

* 

• cM <i cMi 


t£*ill ^J^lfljl <J <LJ-I b^U-l £*^yaJ t)l A*jk Aj#jLm!I Ai jklb frill Jiail^ 
^C*yaj i)l^-l oJU <j 3 l£b“ CJlS"" ll j . t*tt fr^tul ftbf frill A5Xld 


(Atkins) j&»*l jCpI 4 ii l^-U ^jk** 4 i »7 i U frill ^lyai*! ^Jp 5 j'ali ^ 
* ' « 

U>*l j frli»p Ajllc jU^-I (J aJIp jll ill jla^S/l ^jb- a^-I Lt>U-l <l)t 

4 AjCtJ-l jli-l Ajtjl yfr-Vl AJb- Jpj AjJUl <JjU ^/rjl^l AJl^' Jp 

Jaitya.il ^ 3 ^ail> A^xiJ-l A-pj^I A;j^Jl ^yt frill 


J ^/Jl J>M Ji frill JiJi If Uf 4 frUjJl Jp ^1 _^.li 

• * 

AjX^jl-l SjlyajtJJ (^jj«jVl Jajw a JI 61 Jl>*j Jt»j . 


5 jJtii! ^ j j4 jVl Jakyiil ^fr ^i- Jl Jpj . Aj j3l J jlal Al« Jfrt 

3 jUiil 6^ i) 4 ^WaifrV l J ^ ilii 6^ Vl 4 tpU; jl jf ? 
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oji Jp Jj t 4 r~s‘i kv^aJl Jp - L fc j> j V *11' ^Uc* I 

a*-J jl <j ilXi 'i/ Lfj . *^k*Vl kv^ jl4if AiP jj^** A/jj*jfy 
jl ^>1 £>< li T jiajj . 'Ill ^LaoI; ibjJ j 5^.^” -Uwill Ua 
IA 4/ N aJU A*iiA-l Ajpj*yi SjlvuJI t y^>- 

<>• l^jtl t aj j*AaII ^le-Vlj ^,Jl5"”; aJLIHi il ^11 ^Uai* OblJ*| 

.Ui£\ S-iai V'j^r*^ V- <M> ^ ; jM' l£^l 

% • 

cr* 4 j^jAiVl AA ; Jal l-.-T yJl jt (Priestley) J*~^ 4f j 

<_ „wA»l A*pjt J SjUa*)I j*5^7 *UJ ^ j)} ( ip $■&■•' J$w> ) » J}«*>» ^£4)1 
L^lA. Aj^UaJI j4A-! Jp S4i d l _^p Sib t y* Jijyi j* • 

JA OlJlJUl d)ji aSC^ A/I jk^t 1^1* J*/£ AiJaJl «4l> 

jjAtull *0.1 jj j* a4£ CJ jjl ^j-xA/ Jj t £jU-l J} ^- AA - 1 
L^l>- ^ j*%j5j jj ixlA-l <LpjVI J[ 2 yJL<JI /.* aJ aJIuII 

. Ia4>-j ikjAl Iaj4;j* Jp ajAUJi jU^sJV lillAj 

^p LiJj 4*ib S jii a-jJLJ-I jAA-I a-pj^ J>- b JJ c y». , ull *0.1 gtoj 

Jaivajl J Ij J p J.lk J t AaaJLA'I S jLm4*JI j Aj <J 

• « 

t ^1 jlajl JaJwaJl I4 a Jl (5 JaJj . (Root pressure) (t (J j^A-l 
AjjJ-l AjP j^fl (J ^yoll *0.1 4A y* A/ j*Jl *k-» ^jA <^J ^*10 uL ^lu bji 
a i] ^ o4a ^ ^Wj c Jar O — xj ot l^Jj ^^kjjil ^^4' 

^ *lll Ol jki j 1 - ij* (S aX j . (Bleeding) « *lo| I 

5 jAlkJl a 4 a »J> yj j aUI^JI CdJlJl Jl j_jt J Jj yj| «J*I 41 p c-> y) 
(j jiA-l iiixkil jp (1j4xJI Jl a . (Guttation) « ^UiNb I 

. IjUa/JI ^ A*«1jA 4iP 1/ 

: »W ( t*U») -r 

• « 

( Passive water absorption ) 

44JI S y c j>iA-l J) IpaU/^j *0.1 J^4 i i (S 5y iStiAj 
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If L» y iL*.' 4i j ti\ J yJl L^?“ -XMj U4*M . Ljl 

5) jl^l bt>U-' y« *li 1 » >*.J J L J jVl l~<»La^»l 3 y j aJL/- j 

If *11 1 L-^-J P L jy» j Vl lf/>Ual»l a yJ y Ujy4; 6-ifty ( U 

i A~tid-I 4«P jVl (_!j t_->«**Jl ^Jv2-< jt ijjxAj C b^l4-l Jy l,fc) jl;*- 

(J *lil OlTll . ^jpl ^ 4<i J] LpjVl o4* J *lll ^yP yUj iili ^Jp j 
ja? 4-SJI ijJ Oti iij /I Jl yU-l j.* by/- 0;£> Ltl^l Lp y*Vl 
J *lll i y/ JJ 3 yjjl eJit> 'J+fj U.UpJ . aIS”" *lll 2 y/ JaP Jj 

tl*l yujll flJjh Jj Jl&Vi J *lH Uo yplyi^Vl J LOiJ-l till ylill 
WJI Aijyj'Vl y*Ux/i!l Sy *b>» ; U ii^ll aJ-I L^bCl J, 
>WV «JU y9l«,dl*Vl LL/ j .Ai.pl JA Ujj4; *lll L.JJ J.CO j ; a yp^/l 
A»J Jl J till ipi LpUJI 5^‘JI O'V T >; j£lj . Ljy jl LIT o y$J jl 

dlliy jp—H j' yilU y* jy^l-a^Vl IjJb- jlM .Ui j4i-l j C—a1 j 

4 y»lyai«*yi V aJp jUa. t£4)l ^yUai/yi ^ ^i b-Jl £yJl JP U Ty~C 

. yU-l J cJT st*J Tpb « JUVI yl yilil 

• m 

Ob ( 5 y?*-Vl AJVb j4^-l Jj Jp- 4> OLJl a«s£C (^4)1 *lil pla kmj 
£pj $ Jp Syitf t Alp! Jlil (iy^l (y^li'l 5 y 5s)l 3y4iJl 

J ) ^14)1 J yi.itl Aiyii! A;. J)1 y» Ifi AOwi t-i yjjj 01 Aiy-I Or* 

ti ySj» tlak^ \0 tiybv* Ai pi <Jyl^ (Sjj* j*^l J*LaII Oy^i illA-l #4 p 

JwJI t 54 au U IS) *111 £ipl ^ku> tAi yiLM ^l^Ml bt t ( Lp? 

• J".yr Ajpl 

u-j4sU 41p ylQl yP y^'WaiA 1 ! i y>-p 54i*pi AJi^l P'i Jl.^j 

. a jWajJl j iLilx^l L^lai J^P 

: *yj ^Loial J py 

: iJ^I AAI jVl J*l y"!li *lll (Jp j-ii-l i j 4 i ylj 
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, Jill <j _ Y 
• \ S& hjv ~ * 


, Aj <JI (J «1^ J — \ 

■ 2 j'y- — r 


• cHj ^ 1 <>* ^ Jwai^b 04 >Ca^j 


S a k y ai \ il j ]}$' *11' J4** J 4jyJl <J j^SjJ — \ 

b,<../l)l l4P {Jib; l*JlP T.4j> ^y> LuJjl«Vl J C 4j yjl JyJil 

^ — 4 >b* ilU-l « 4 A (J <byJl J~*’j • 4 ; jUi-l ijP U^l«l o y 

. *11 1 l^-il /»Aj — <^jll 


J y& y SiLjll yjb~J 01 — <C-*« i j4>- <J ■ — CjIjLJI ^1*i~Jj 

(J l ^\a^-*)}\ (!)!* < Ub}U- <jj -isL*wail Sib y tiJJij i h jit\ 

<d iiv» J jjb 1 <J tliUJ jj4?~ ^ L«41 p (^4^ (5^1 — ( j^L ( d.‘^Vl <J4 a* 

y£s — L- ( 1 ) 1 ^ Xj t ji\ J ^Lsl JaAvJi ^ 

, ^Jvs’Vl ^4<w (_lj i jxj j (-Lij)l ij* o s* 4a; JjJj jl 


y£ y i>-ji *jji J J~^ O' (J^ If j4i A-?Jll ObljJl i j&J 

OllbJl «4P <li*^ y»j c £Xj j* iS jy*j^ Jai^ U ^ c aJIp 1^- 
J ij 6 J c b^yi- j (Suaeda) S4 jj~J 1 j i (Salicqrnia) 3 

<w»l>- Olixj dJb'j ( jU*Jl Jbl ji ij ji* J Aj?*lll OUiJL-il 

. t)^ {£ ObLJl pia** Vj 

J (£jy J*^l J*A*aJI (J S^bjH 3 ^jL*« ObLJl Sj4i* j 
<jl aJli 14 a j c j4^-l ibt) 1 ^- (Jl iJLiJl i ^ s~* J1 4j J3l 

. b*!AJ-l S j4l iJa (^Ulbj 4 <£j^~\ ywaJl jS J! ^y* &* 

U j>-4^ ^ll S4i«ll AiyviJl OlS^ ^ll 4» li-IJi <J1 iiUi^lbj 

l-i > } i, CjIS" f _, LtUlS^— j4^-l (J SiU- uUl 

. ijJLl-1 SjU^iaII yS* y y* 4 > j» m 
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JjJsjj ; ti jfi- OLJJ a-.JDL aj jy Jl jC *. 7 J4<j^W Jill J — X 

4l£- — If- l<* JlC Aj jfrjl ^* aJ"" Aj _JI Jj-^ L41A - tlbJ tJJsll I4A 
jot Jjs*.- 1 ti| 4*1 jli frill (_a j~o 4 aj — IjUa j. 'f" _}* A ^ jA* 4^p jl l^- j 

• mm 

ULU a*JI f lc j l^’j aIU-I o4a J aj^ JU.j t XJjVl 

♦111 ^ l^- <l)^S\j V l»4iP frill ja aJI>- jZaij < (Field capacity) 

Aj j< 1 I A-r-ajl 4 J _y4ll /jA 4— jLJI 1 . -1 ^^j U ^ ^*al I 

A-JJI d j' (Wilting coefficient) « d^Jil J*U* d aIU-4 «4a J Jill 
Ajj^l^l yl OjliJj. (Permanent wilting percentage) <i^U!I(Jjj4II aj^II 

<>J ‘ Jj4jL| ^jj4A 4XP l ( - ^Jl frill A-^0 A-r->i!lj I yS"\) j\aj AaJJM 

j4-jj t OlJl ^Ufr» frl* ja ij_y,£ ll A«JUi (Jab^" ^ JJ):> 

Jj A*il ^Jl A Jill OL jX*M JS* J Li ji* 4>-l j J4 aC frll-l^yslyaifrl <1)1 

j . ^1 jjjjl aL^ jl* j aLaLI aj_^)I ^4 j\ J Av^U-j t jjdi-l jj4* 
fi t^ f ‘ frill Ja 34*lj A S AiU)j Hijj) aJlaI-I Aa J l JuaJ 

. JLJjfy oiU-b jU Jl 4*1 jll frill 


4*j Aj_/JI J A<JtvAl frill aJ~ fUll (J_*j 4U A> jtll^ A- JJl ^j4aJj 

U.j L41p dJJi yJ j£c j c jj'-iH *11' j£i V jUl ♦JjLJI jUX-I 

m m .• • 

Vj A-A^laJI a^L- 4xu»> t)l tlf^^ l*4iP j' 4 ^ Lit J _^j 4JI ti , - J LJl 
jS- frill XS Jl C AaJJI d4A l)1 ^ J jA il j . 4j Jto 4»4>- fri« a*u^ 
C-aL^ ^l^J *)/ ( Aj^JI (_.»■■ > - T OlLL 4 Ajj3l J 

. jl&iVl j J-xu.ll oUl wll 

Aab^ ^1^1 Ai^li J j^uaII js- frill aJ” (Sachs) ‘ys- 4a! j 

OlJlJl s4a tl»*L l»4tPj c l^> ^sil 4 — *IjLJ apIj^j j c Aj ^J l ) \a 
4p*" 1 (JjjjJ! J OUUI aJ O 4; J4ll Jj t J Jl <_!ajjl t»^L* 


^ » 0 A^*ja 4XA- l^AA^J AaLsM Aj JvJI ^4 ^jl ^yt OLp 


• tP* (Yl) Jj4>* 
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(Y^) J jO>- 

OU A>«Jiil> »iJ)jj 4 A> j\Jl y 4 a)cA- ^4 y t Aj^liJ 


J JLJl 

0 jj^y Aj y* A;*")) 

( Aj »J*UU 


Jj jvia!I iJlil Aa—JI 

y 4; j l* A..J ) 

( Aj jjj vJ>li-l UjjJl 



i :>’ 1 %y 


A Xaj 

ajU» 

■ a 

a-ILj 


Oilj Aj jil A/j»si! OLx.^-1 !*>*■>- ywJ A)t i4fc y ^ r y j' j 

a4A aJaIia- A>^«^ia 1I <sl ^11 j j>-j 01 Lr* c jJp l^j4* 

Axli^l <_£jill j$4j’ jt liUi f~JC J |i _^ £j . SjOill #4A 4 j jJ iL>La,^-I 

. *\ilj aj ,31 cL»La.>- Jiiyi ^11 

^1 Av»U-l #4j- Aj Jai^M *-lil ^Jp J^lla^j 4 AjyutJl Av’U-i ( I ) 

J y- aJLp! 5 jy& jAj 4 (Capillary water) I c£ *'U » 

. l^Jll>cJ ^Ji OUUI jj j Aj ^)l OLx~>- 

t 

. A JLii OU-aJi) y*la+J\ ^whtdl Av^Ia- (<_a) 

. Jb4i! a) j5slt ai^AaJI aJIj _|V ll JJili4)J ^illl <LaIa- ( e^) 

*Ul # <ju jA^I Aj jjLUi j 

• m mm m m • 

jJp T4a- aaJ j aJLc-T 2 j 4 a- jj jAj 4 (Hygroscopic water) 

. OUjU 

Ajj*iJl A-tfl^l ^Jp 5 j jvaJU 0 J^j *Ul aJL» jJI Aj j3l Jsli>-I Sjij 

.Ip *lil (— aI4i^-I lfl& N 2 AjjJI (iJiil «i))ij t Ia4a- j 

^ * • » 

d)^ ►ill *-a j^aJ jt \jf” t ^>»Ja.Jl £«A*Jt As^lj^ l^A-j!x- rf 

• v' 4 ^ ^ ^ 
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OLJI OJ* 3 j.S' u— s*a! ij yutJI Av»l£lj p'lb -lilo-Vl 3 j CJITU j 

m 

j&\ 3LI* JI aj J!l <jt . »lll 1.1 a ja j£*i\ pj^-l ls^" ai^c 

djji lij JJi -La pill ja Aj*A l* c)t ja ^ JI l^-lc pli^ i JJ I 
Ji lc£ i| aJU J l i Jjl ja *(# Jiti aJLIJI <i J3l t*T . (j j^l ij yj! £l _yt 
iaicA 1,-jT Jj dNi ‘ OLJI Ja * j4 V V^* <>• 

/>Ja T «-J *i/ iji Jj^l • *ll^ 

OLD ^j: ^UJI j* U jU j c aj ^*dJI 3 Jill aJIsJI j 4 I^Ia 4_JUdl d>UJI 
A)^v0a)I il J lI» a,1a)I 3j JJl L»l . A; JJI ja £jJI 1*1* tJ aJUi~o J 

— AjLlaJl A; J)l ^y>\ ja- ja U> U Jp 3 jViA — jliO aJI j j*ll a*. JaJl Oli 

dWI J^.1 4 Aj iil wV*V' J pill I ' jdj Ja aJI j yjl IJLa~>- 3 j-CL 

JJl IJ vUl OfcUl ji tfl 4 pill) iiU^-Nl Ja SjOi ijll £ljt 

• <>* 3 dJi j L* J d> j£ j 

u! •— jj**JI i£^ — aJL~)I pill Jix (^jaAII pill <jl (3"^ Ij? } 

i 

pill Ji*J ( d»LxJ-l J y- iiS j a-^aI (iJiH jAj ) ij 
3 y i£*Ul y j i j j ~-> H j& *Hl ^ t 4-^>Uai>i 0 L 1 JI V (^*i)i 

Aj^ ^"Ul; {J* 3 4 j4^JU L ( Al« V I -LwaJ l A^ Aj j<3l l— 1 3 y 

Ji 4 ^/«lf *-\jJ OLlil 'V A/ _/Jl ^jA Jj^oll pill vlil J U-Ua 

. <3Jj^l p^SaI Ja Alail^l Aaa c-^avxJ *JaJl ^ ^y-‘ m 

iuj^l i.JJl ^ Jill SiliJ jt JAJ 

J (jAfl! dDi (w^vaj li T JiJ 4 J^AA o***" tii &y. 

• h j\- 

J>u* J tilU T ju\j aj jS\ 5jl ja- A>»ji j y tit j3l 5jl — r 

4 Uj;i jj tjlp (£}j> ^jLJl aIIL OllLjl (£ j 4 p^3 jjJ^I t ^»Uai*l 

i<4pxi*«il iIjL'UI dJIS - lij l>- yf» j jS“\ juljl IJl» j j 
— MtT ^Ia — (Kramer) y\ j> Ja-J . Ai>la)l ji»LJJ ji»^J.I 
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A> Jj XP — SjU-l JA y*>j — ^kaiij «.JaJl OtU 

SijUt J yaJ&\ J 1*1 c f As^ j.5 41P- XX if If ‘/.Y * p ° \ * 

J4jm (J Jj-oxfl iJLfc 4_^>-L<3 lili . -USi /.A® (Jl A.«iJl 
— 'Ux-J Aj ji^jj aJIp 0^)1 tjl 

4 Txxi ^ yi ^JjX OllLJl Up — ^uJI o^lj j jJp- UpI- 5 ^Jl jxll ^ j 

XxJ' kS Jp <Jljjty J* JiJ? ^ * u^ai' *•'!' <f S^U jl j 

jjkUll OtU (J JaJL-j e y*lk ^-%4J IJU 

OUv^l cM Xj3l <£*y uij jJ-l (J aI-UaII 

^j^p Sijiiil Axi - ^a ^^xul I *lll x»~ jil& ^Ap j 4 1^<* *lll ^jfi\^zj\ 
(_«ll.l (_$ ^yajkxj c jlj.ll c-bJt A**5,t jjtj ^t^Ji (jij^ 

Ailjji JA Lr aU>J\ Jl OlJl Wjj f JAJ 4 3 A>*j4i i— «<l*X.H A^v-J^ 

. ^L^ ar^ l j XwJl U Jl K&S £*k.*Jl J-Jx) aL •* £ 

Ay j jydt ij\ jX-\ j *111 i y>\ «Xa 1 <J-lx» .k^A <£ 'yi) 

. *1 jJ\ Jp OU)l_j Aj j\Jl J A^lk ^jAAi Jl (£* Jj If A^-Jjj b\jj 

< JJLj A>.j^J Sjljj Aygjaxll Sjl jJ-l Ol>-ji 4__J~0 dJi-^ 

. *^J ^iU'l <J-Vaa dJb<Xi 


J-Ua ,jAaJ 4 (^UJI 4^-1 h y]\ 5jl y- A y 4»j 

£/lS y l*XP *^1 JliJ (L)^kJII OUU < y>\^iX»\ ^|aj . *tll i y*[>/aZ»\ 

. (* # ro jt # r* ^ h'y «?j> 

j*li- 1 A-IvaJ Aj j j <jl53l Aj ^!J1 jCaJ : i jlll h# - i 

^ aXaj* iykJl (J ^Ux/yi Ut t» ^ J ^SJl (j5sX j t »v 

4<fJL»Ql eX-Ui \y>\ U 1*Xa» t A< &Oj Aj_pl (J ‘’4* 

Cjtt Jr 4 A*»Ul <j y~ J-l-Jw* fc *lilj 5 Jy*+A ^ 

4_ai y. ] I jJoj uy j OtlJl Up t jLJI jt u 

~( Kramer ) y\ j> 4 >-j ^ . t*lJ 0 Ui y ^Ua^Nl aJ/ - 
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y* 4pL« cAyflj -Aaj JjX ^*«*-iJl iLp *-« 'UlJ J — \M • ^l> 

• ^11 i j\\ jt *lll;_$ ^ y <-L»«S^l (jU y jL j\ j*\ 

v • 

*yi L!>U-I <JUj ^yaii Jj ij Li-1 o~Ia J ( j ( (»U<aCL*'yi J*U^ {£j*JJ 

. 0 JJ J&\ -L~rt Ju J 

. i^ll ( J^1A< JJ Sib- (_£i JJ (_^*il1 J»l*JI jA *lilj i j!\ £y*jj 
^aiJl Jj T«^*l j JaJl «JU Jl» (J »-lll jj^lyOX*! J? j >b 

juft JU >Ty J SMi j!l Jj 4i« Js“\ j£j J xxiJi 

J JbM ( j ( tfLijil C_. **■»> ( j)dAi JJli J . Oji/Il 

(jlkUll J ^>cJl out/" j5U Jp- f y fljj4 j i*U j k L^i-1 

jill (_5 I*Aa Jc- cj ju j ; jj-H- 1 yj* y^i ^* 

(_J c-*IiLhJI( ^ , #lil l .,d T « I (J»Aap* ^tfljtjtl 

J j?- >1 jAI aJT j^aii <j£^J *-IJ AjT iLi jl yd 5 y\ ji I 
^» jll (J ^blfTjf y*£ O jLJI o\ dJJi J^- JJ-dlj t 

. ov~ j* *i^ai ^ jU yj 

•ill bjjkb* y*~* ijl *— *VjL Jl tpl ^jl JLa jl 

OliUil y Jl^,s£ jy SJlil OULJI < j »aw ; > ( 4j Sjj^iil ^Stj^/I y 

lf<jLl* jjJJM Ju z ~ j j i OliuJIj Jl jjty J J-/o 4>w! ^l *jx)I 

^j^uu tyi)t JLm j , <LJl Ol ^iil oJLa (J O 4>-^ tf y 

jl^- li <1>T Dji *liL SaJJI ^«^Ij^I J ^jatui v^llU 

(jlkUJl J j>c]l OU/- ^LflJl Ol<ljJl «J> Jl> Jj c i> ^jjU Ja»li 

. y Kyju>%i* i1j\ yS* js 

m • 

JUJl J ijUaJl by*p 

JL)I J| <Sj^ 1» — ^jji-l ii>L *jj — l y a lA.\ *lil u4l— ) 

. OU II J^b Tjl^- JjC* JH UiX\ l*fi\ Jljj^/U 
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jiij 0-1*11 £-!>IaVI fj* JjUM 4*4)1 a;»-j jt — «.\ll ^Jjo , j 

4i j ^Jl (_} OL*i*i-l v— J ) yj til J) ^|v2j i, 4k^S"* — 4> yyAA)l 

J . ^Jl A-l^ (J A^ilA.* JjMj (—> 

jU — aJIj y* ^ ^ y}\ j^\is- (j 4 pU<i)I *UJ jU 

(Transpiration £^J' jlJ ^-1 l^T aJp jJkj j t (Sap stream) ejUaJl 

^ t ^xJ) aJ^ iJ 44* i^~ ^A»<1 1 *-lil |*Ja AA ciSt jn stream) 

(_jj)l J yk ^ — t-^ jjy,^ 5jLyi»JI j\j y, T-Uf- t y,~j T*y jl 

«• 

,<i yM OLLa)I y L« (J ^4?-w»J 

A*j ofjj (£ji\ jJl 4J4 j\J 4* <wJ!»j-l (J) ^k SjUaaJI jLj i) 

aJLJI 4>*~J^l Coj jl U-LaI l ( \*\Y) ^*Ip jyjAjJU ) <— 4 j)j£ 

AftUlA J y jUb Aiyarl' *lil 4^ y- <Jw y? |i c-jj-l J y 

J yJUl aJU- £*> jfe (J ♦— JLsL- 1 ^ki 1 «-Up c aa^*I 

t£ 'yt Ajyfi AX j l AiU-l -ikl* J j* JUL iU<aJ,l JljjVl Jp/AA^~ ; 

4 SjUaa!! i jAvJ Ji^k) I yft « .JtvJ-l jt ^ JJuJ! IflkLrfyl 

• 

ijU JjV J ^kjjjl aLj 4>- <3kJ jJa-J) s-Jjkjl liji 

<Jj y ( J>-ta y^/l 0 _JJl ^ y- j «4 a 4aj Ji>- ^1 t * y.<-< 4>-^ 
Oyl!! dDi 4 a y J ^U-Uai ci/ bli . (jjljj^l 

. A*JLM A-Pj^/l TjyAAA 

J £*j{ *UI d)^ (Dixon) t t <j&} jfi\ |IIaJI Jfj 

jWj t y yiill A«<>lx Uj4>- J»^k y. SjJJLfj oiJ-l Ay-jVl «J<UjUi 
( 34tUaJl 5 jUajJl y T4>* aJL1v» A>«J 0 AJlill aJL- jUj Jiidl a 111 
j 0 yyjt uU £jJ y Uj^ A* jkill U>l 1*41 a» 
^ J kjlJl jyj y yjlf APy*^j t JiU- 

^1 ( ^4 ^li»l J t)l*Pj.4^l ^ C ^ a 4 «4 

cjyill a 31?- 1* yAJ ^ Aja^J? <Jly> j^aIa! OULJl {^4* ot 5-t» 4 aj 
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aIu- j to,oA oir j^,oii jt 'yj 4 i$ji j jt cxs jm dX * y ^pi liiii ut 
JU- 01 oH ii)Jij 4 2-.il li A«dJ-l I^^-p jt d>. l* ^jJl APja^I 
aUUII *£■ _^*Xl aJU- i O'^ijkJl jl^, SjUapJl OjJ 

m * • • 

( vj yOlilj OaUX' *’U |l JujlX-l ^ vXlij 4 *0»“ J^j-UI 

• A*r N vi—^- aJLXJ! d.i 15 " ojj 

: SjUaJi <J* J 4 *’ J 1 


tfyll <jl JpU/X 


..ii ; *. iii *ui i i .n 
(»>''■ w ^ " 


- 


Jo, 


Jjl? - l jUaJl 2* _/l A-ilS"” ^zJl aJ/ - l 5 *lll j^P 0 ^ 

•*1a (3^* ^ J y *A * ^j-X j— o • Jl^-* Jl i jw At ^IjIi toil < . *Xl 

4 jj> \ • • X| I tplaJjl 2^ »XJj <Ji IaIOpI, jji ollloll 
C m j 0 * j . iULoJI y As^jOll 6 Jjfc ^Jp d^X iVl I Jli&l AJTi Xi)i (J^o 
J»wXl y) 4 A^dX-l 6 jlvull L- 0 «-^i ^!l aJ'Ji j^aJC^ S jt£ 0L1 
y jOpI aJwxaJ A.Xji |f*J L *0>"l j aJ I y j&\ aJuXI yJcj «jt 

: S jUaXl 2 »J J-*X ^IJ Nl 

JiX Jll OUyai!l J A,PjVl jl jp £■ )\ ^ : 4< jX'l 4 j jlajl — ^ 
»Ulolj 4 aX-I l,^U-L <j?J JU^I ^Jp Nj 4 <U* y>\'^- Xll U^- 

jui j u-i 1,^1 ji u <*>, ^ jio ja! ji .iii ju^n jt oixi jir 

2^7 jj piii oir t» ^ jJ-i J»uiJi «jx>^ i,^y^i^oX» ^1 A>tj 

— (Slrasburger) j»* j^l pU ^1 jli>Jl jt jj. 4 JI jjV I 

• » ’ 

ObLJl jj SjUiapH 1 /a 2^1 X ^Jl i.1 Nl jt j-X j, dj o, oi — \AMT 
Al— . » s d« X*> »— 1 ijl^»*Jl <^ 0 >-l jji* 4 aX-I y Ajjc*~p 


J ^jkJll'*J»jkJl jJ' f t ^j^fl ^ t>* 

i)t Ji>- jii — l/'AJ-l /jtl ji 

(Fuchsin) jiJl cJ*-w»^ UOlPj .*31 — JI JjW- * JUo J jP*- 

yu* Op, '^bt aJ^J Sol ^^kXl i jA*iil vj> Jb <j 'jrjF (_ 50 Jl ti| 
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Jti J^- 5 a} (Jl »} jau* Ji>- iih j£j\ 

4V y» AjuI ^a O y£- <ZjJb\ Jjj . A^-\ IaL*)^ 

• j* •j*‘\j*‘ VI 


ijA y i jlvlwJl jt U jS“ j jt y*y l — Y 

«V* y \1T i Ilo4>- C%»JaJ ^)l Q U L>J) ^laill ^da.* 

ti (Jl J\ IJU ijyvj . <i J** (P* 

t*ic j& juA-i ci V ^ cy i Ajj!,j-i oi jisJi ^tc ^)i sjUa>ji 
.(R oot pressure) t cSj*U-l JajwiJL » CJlS”” 

<iiiX j <jiL» y 1 c£j*^r^ -livs/tll y j 

•Ax*l«J 4 4*1 Jjb UU> £ J^lialJ ^jA Aj yj^ *b\.A jj ^jajlj! 2.-0 «- \Jk \j 

jV* — c£j*iV Jais<aJl< iaiArJll SjLaJI l.$l4 CJ^- ^11 — *-lil ol Jai 
yA y\Z Ai *4> «JlJ*Aju**t lj)j . ( V't *\ ) 4~&il ^ 

y < (£ Jai~«a.ll y _~ liJ 4»li ( Y'tV 

jj£j y * Apyaill <jUl 4-1 -aJ^ J * <J #4.* 4aj 

Jai^dJl i j2\ \ij\^a _^a y^\ ^yy*> (J t y>Ja*-* y*~A yj (3 

' • cSjM-' 


jJli £ CjL*JI <— (_£_j 4^*I Ja<w*ll 9j4tfli 4 a»a)I J 

i ol;UI ^‘ xk * ti ^ j • Cf^y 

^Iso* AAfAxli SjUa«JI •jawyajl a*J jjv» Nj 

SjUaJI ^ JiJ CjIILJ^ ^ iV*i 1 

. t*U ^>-V< ^aJ' ci J 1 


l) j./t* (3 c3 C-~~<aJ (^j*iA-l JaA^Jl ifcij 

V OUl Jil J ^yaill J AZ+j ^g-aSt ) ji ;i aJ^ 4&aH li| ; ^U)l 
. SOU^l ^aJ Ji )\ ijlJj J J*J ( 
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( rtv j£i) 



( m jsu > 



uun 


sJ'i 


u>4‘ Jtf-iw ;V? 


— 1^1*..* Uj^T l»4iP — (^ j4^-l -laiwajl 3 ji j 

* v 

jVs^Tj. tjjr ot Vi . L>- 1^. t- au. j*1 ji : jUJi .i ^i 

J <£_>JUU yj: jJbc4« x»t iTiT yS'dlii t. I^Uj_>I 4j jj 

— < S >U-I^ tl)t cS^ . tlJlJL»j yil ^ ^Jp_j . M jU^i'Vl 

jl^*i*yi. J ♦■ill ^1 o4>-j • — a?.*.*! (_J Oj^*^ l *-U p 

jl£f JiityaJl «y j ^5\J 4» OLs’-Vl j4w ,_J j . iJUi 

• • 


— (White) CjI _jA 4a» i j.£’ ^liT j' tijl 3 jLa*1! *j£ j 

y* 3 ji>^> ^ia* J *iyr A 3 j4i tv j4^> lJ»w> — ) ^TA ^U- 


ii J| i$t t JlS^t jt T A • SjUojJI £» J laAjJ! i-U j i 
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i jUa^JI i£4)l J4*ll uji ii.113 t M oIjLJI j£"\ 

l*41p (JlijMl ) jf’ S jA Cjdl jt aJL* ^|xi (_£j4 A- 1 .]rtn^aj Li (31"*^ 


. £*~i V ' y o&j 

JaV^oJI <3l ^Ip a >- jj (j yo M ijlvM^I i jav<» ot jJp ^blill 

t$l*Jl (J^l?- alii *& ' l*4*P — ULyill ( & yV * 4j't (_£j4^-l 
iiL* U_j^vj 41 ^^-^*11 ^|p t <5j4^- Jaw 5 I j^-JT — a*j jjt 

<3 y I-W^J t Oj ^UJl eJL* J JU C-jJal lj| Ail ^atC . i^jJU- 4-i 
cr^ 1 ' J* Ji ‘ •M ^ J *’l» «• ►111 a ^JiL« ^JajiJI Q.'a~* 
(jU» -U’lyajl all 2 jf (jt ^Jp J4( 'j.j . jjji-i j*b J1 .W v^.-: 

. tlaAv*M ,; -Xi Oil jMl oJlft (_J 


j4w (J 4i cJ j*iA-l Jai^all <1)T ^P J\ ^p All ^Jij If giX i- J 
^Jp 4pU ^11 ^Jl (jvj ^jA — Ai^*> ijj C ^- j — Ol'Ljl ^1 jjt 
aJ Mi ajtspl jj^cM OU»l j»p| ^ ^4ij li at Ml <. a jtyaJl i ja^> 
. ol;Ul SjUoaJI ^pl a~»L^I 


a-p jMJ ^L-Ji j-U.1 j alii £& ji m : 4 UjAm!i i*\£\ j o ^ juJi — y 

C*V J 1 </ at Ml t *Jij >Ji i^ixJ T>J cj ^lUi 

(J Lut il^pCj OpUaII alii d)t CoJ 4* i faj- aLJUa a jill aj^- 

jJp Aj ywJl A^U^I ^pU> liliK’” ( Uj4^| ^Jp cr J j A^Pj'Vl oujlaf 

^Jp 4 pLjM Lpj'VI a 4 a ^LjI Ml c A.a.*-^I AjP j^I J SjUauJl 

^ *,t U Jai AAwaJl OLwwII i t ^U- (3l alii j 

*}* <il l* ,J*^i A^J^I J Ut ( \0* A*l.«a *lil ji 

, .1x4.1 ol *\ aiIm* Aj ytiJl a jaIIj j alii 0 

tiL-lin i±J*j j~ij l ( Cohesion theory ) tilwlfi*! Ajpii — i 
1»JUp A-iiU-l J-vi OLJI J alii ^ jPI i^Pajl 
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«Jb» ^ywxL* j . <5; jit 4lill « i j*v> ^1 3 j-SJi j j£ J 

ilL-#! S j3l T ^i it — l> jtiUJI if — 

^ij y O-id-t i-Pj'ifl (_Aj jlaf ^Uf ^)t SjUaJI S-l^t jli *lil Olij y>- ju 

4»Li^lljj . ^xJl if U i«JaP 44> 3 ji Ol.'JI ii <_!} 34*- jf 

(Adhesion force) 3y — • t$ y~' SjJ 5y J| 

* ^ . Idlac* *lll i y^ *-lij ^^P — 4~}4d“l Ayj^l < -^J**?’J a^lSj jSJ“ Oy 

4 ‘ 

L^?“ 4ii jt ^LJI il T jm -Up U jt (Jy 4s j 

j y j?tL»l-i>*l £*»ii ‘ul/’ pU?I lf-l*.yAJ as j jJl jit Jl 

jj tjtpjJl Ajt> L AaA) AjA 4«^*I A^Pj^fl J_5 ijliflxll 

J *lil J yv*j liJiP aI . A -* 34> - jS*” ^Jpt 

i jouJl ^4.o» jll £,..ujl J jijU>* < y ^Jyai* Ja-ixS^ OlJI 

JaJ-1 IJU CJJb< lili ( Aj yjl *lc JU .A- 1 l-U JUil ^w-j J (ij ( ijJUL-l 

<il £* y.j y v*— > ^1* — ^uJl J** — jA I J a^V* ^y 

iiftUJl OfcUl ti] J-^aj j i iyN J fl4-*j CjIsI— * ^y »\il t-Jjf i-l^Aj 

* m 

. ^rJl ^p if Ul Jjtjl i jS J*i 

(jbo ^ ,.*4~l y»UA» . t£i**»$l ijli) 4ay ^pl iliVl ^y jd^il lit* J 

<p j-«^Jp -ipi*-j tjj ^l» _^iti uu£ I*s! j izA-jJi j U-Up t yy iiiJ-i 
Jjb'j i o-lJ-t Ij^U-I jl ^ulA-l y ald * y y]l I 4 a i y^jsll 

( 4>-l j sS yr 'b-A'j’ (J* 4j jj y y C-^ iJI j ix2j-! L^U-I ut ^Jp cJ 
lytJaJI Dja J yi iyj^l j4JL. iiUiil wllaijdl ^iyt jt 4i>li 
Jij . j.* Oli Oliilidl «4 .a JJIS^ V] j 4ill l-U ^y> yCJ l* -U p 

AAJjll « Jl yl^j i jli)l tjl>- j y>\> U -UP *lll 0^ 4 >*j 

i c- (_J ^ ^>-jil 44.ll ^p aJUi j?- ui— 3 y 4^l-w y t _ -U r. 

(S J-4* i*j plil J y ^pjl ^Jp 4JJ4T 

t>y^ J^l4i £uij tij y« tuap jli tjjyJ t^4i Y'Y ^JLJ 

. TyiS" Jp 4j y Ji *U' J* 
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J* Ja\\j Hjj* Cj ^ AiitJl o ti . ll ^ Cr^y ^ i 

j aj .JNl tiiid JiJI ^k)l j-f 3 *'U; I*- Xe. X .>-\ ?-j 4-;j?y 
*Ul i (J^V' >7''^ 1 9? jl Ak>-*}1*« . ^J.-* j <j »Ipj 

y-S"" ^lt (^] ijX ^laJ jt J i j - ( t*! A ) OLi!l *.^C.X (_£ -ill 


j yt~ Ae- j oUJl ^ H £-03 bli • \y>? k y-X Sa*; j4i> 
(ru J&) (J k'Uf £*jl J.-ijJ* o]» 



•iu 

^ *y -^>i *> 

v>:’jJ' Lf*U' * yA 


*Ipj 3I j. jt— ^k- j4 ^11 
JJtfu j c T..^ (^Ijt.Jk \]a. ow — cfUl 

Jt Mlby-ibU jjlJi lu 

J J 1 J.‘ jJ* £**'j' J b jjj J 

^v>«-ji jp 4_ja,u ur 4*>-i>-ji! ajjJVi 

U-Jilit^^J *iM Aj^kjl *JU 4^ v_Jls^ 3 

04>*j jJ^Jl J j>"“U 

•4/ty ^kij JiJl J dt UoJC j) 

oir *-iij . 1 — aiU^/i »jjk (Jijiii 

jjk*; i£ y- Ol-Lk^ 3 <s- y* 

« i — ft Jvu»! ijl ij’rjJ* ^ V' 

(J j k J SUtLkl *lll 24 — {j* ^JUaJI 

\a jA> 3 A^ll Aj^I ^1 j4 kl L$* y £»l j)l 

U J j— .c- aa)U]1 O yc\\ d»b Aijk*il 

>lil 24 /I<JAj jit ^JUi \y eijs^ jcJs^Uaij 
3LJl J SjU^Ail .3 ^yy l^^vk 

^ l^X^o ^ll wUJl 0 jA 1 A>«JU 

Jai ^ Jai^ill S yi 
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4ii jlS’’’ ISli c Si jicllj vl<LJI Jl aJU-UH 4-lll <Lf* Jp liJJS 
fcjji 4*Ul jA jl£" ii} Itl ( 4-ilb *lil J yf' jl *lll 

i)U jUl» 4 ^j 4^-I Jai^aJI j S ji <jT i JaiwaJb £f‘j‘ 

. ouiji ^ Ji «ui gj j* 
iU 

( j^Jl A*tf jJi A-Jl^ll *' j**^l 4>* *-'1' £Jt>- J* Cf*" 

jCmj c l^JL yl» *Aj 4^ £~Jl ^Joa* jl ^1 1 4>« J*j 

^J x-4 ^ I L ^ w dl l^l ^/1 C TjLiiljlj I yt U jAjJJ* J aJL»aJI 
A«L^ AiTj yP»Jl Jjp y^Xlll (jl u-jLlH t^jlp Oj jCaj j . 

L> jjL aJ*i ^ *111 jji jl j- ^ ji jp <;t V] c 

J 4 J jl ^* j . j<£ 4>- J} A^Jall j>»Jl aJ^- aJLj A>li a^». J'V l iy/ 
il^4 ^,-J ^ ftjjj# J4aa jjP l tJib^ £-~i ^j-* *lil 4ii 

. A^JlC Jp jl ^ J»^V1 14 a jl ^1 

4> j 4 a) ( *ll I yt S j\S" — ?cJl (jijb Jjp — OlJUjI 4 aaJj 

Jlj Sjl j^-1 Jut/w j ^b' iLc- ^4 Obj ajkiv U jl 

j4i yA* (J ^jiauSJl OlJ y jl4i «4 aA; i L» jlj ( 4 . Ill y j] y£- ^ilo 
Jii^U J*U*^1 — a!1 «4a ^LJ j ( 4^1 yll ^yJl J 4-U1 y T*t» y>*ij 

. A; jJ-1 AJlJ> yL«i ^LaII Ol-Jl Aj 

jl Jll) t OtiU S4ll) ijA £^dil j ^ pljNl 

AP j* Jp J^J4) j AjJlJUl il jit y* A J” Aj j<Jl ^j , a Aa4 J^-^ £*~J! jU 

a?*)U A<1 il*?»«^jl 4f »yjl <1j y^~ jl *^1 i OUJl J I^aj j y 

Ajili aJT ^p tu c-Ab^- *'11 Jlibl aJT» t^^l4*Ai OLJt 

. JUaaJNI ^U' tS ^“*^1 4 ^ aI^xau 4JUJL.4JI ^y* JS^ t ^!>UVl - 

Cij J As4»l>- J — S jly?- ^y4 OUl AjlS J Jp J—*J ^Jl jl J’l» 
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J0 *.. J (J JljjVl Ja iJaSlJl *50*!' JiX.*5 

d~Jj' ^Jl Ajj I j>wsjl Ob'Ul 4.'U»- (J j5v> V <-l? l-i* O' Vj 4 



a~p j ** ^-1 ^ JJii ^Jp U-IpLj U iilibl <y* 

jJ>'S~*i V iJa^jjl Otl Jl iJ ) , vJsUJLI ^.Ja^- Uj.3 dib^ — SJjlj 


l *.<arJ J! a^vJL'I £?'k'l •,,» t >- *p — , e .ai' J *» » — ,»tdl 

i ti> \J S' ^ ^ J j 

JJiyJ O' ‘waiO.' AillaUi ; Tm^LhI 'jj.5 tS^ y b' '^V* j ft J • <i'jj)' 

J&fclfW t J^jdlj ^UAVlTi^ UU>i J5U^ J**M >1 JliJli 

. <U Ja-ail Jx-» ^J! Sj'^>- b- v O ^ <Jj! ys- 4>- ji C^aaTj! ^^7 , j* «j' 


Xs- Uj 9-lSb £iJJ i 151 4 JaU*I) Ul 

— u»Ul ^Ja S J jji i5t>- (^| iijii! ^j'l' {£ jXiil ~'*' A 

— <*£jjii oi J' ^wji i.a& ^p /j^c j , v o*^i byi 

/j.* ~\fi J 4 ^dxj' L,«,d" yw ^xJl (Jlj j® 

0j> J *V d>l jl*)l JilX ^...o (^j)i LU O' <— J^Uajl jx 

. *\il jla^ 4ii 




] 7 ^)jr 015" b! (Cuticulav transpiration) 3 A ^ f S\ 

3 j*5 (_^)i 49 ^dxJ' j-^4"- oij ^ j^“ 

OOUxy ,J; ji» jf- A — U jli^ Ob" '51 (Stoma tal transpiration) 

• J^ ?t 

4 J^3' Ttdl 7^. ^jA I^iS" Ji" UJLb- A.-J ?cJl Jix * 

. Axjl I ObL^'l 3 I>lc \,*jAk* 0 j£v ot '4* 

cixUloll (3'jjU* *i^5j 4 ’/.Yd (J) uNl>- (j i J^2j o£ Ow^i O' V} 

Ja i.i'Vl ^ii» dU- Jp d'J5 -UAw J 4 Jt!l (j JXnJ Jii 

(i'jj' (j icJ jj . OlJtil' J, 1^ %>ji , ‘ 4 9 jdd' j'J-' 


a\M\ oUUl 
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i Jp (£ jA^\ ^txjl 

cjliL*Jkl J| 4 aumJ.I Jo*m ^!l 0 mu>x)I j4r* y* #-lil ( I ) 

, ii j j)l ji i.jl jAI lJ ^iJlj 44 aJI 

<J^>" jl^-t til <— 3 #4 a y> *\il jls4 jP- (*—’) 

J^> 11 £~JJI Lt>U^ Jill iS j^\ f <yj 

j * jllj *lil j!p*J wJ 4>ci.,« (1 )j^7 l«4iP jjiilli ; iS" Jpj 

(j *-\ jk\ J <ki*i /,«• JpI <4xJl OliUi.1 ^ <da7w» d?l^ IllU li^- 

/ 

. 4r**j jt- J jw A^dUl* Oj^* UwUp j .« Ol?l4)li Ja^l 


~LoJ O 


: ^ 04 ; J Je 

^ <— J^Lt Li*^* ^»x Jl ^J ^4 j aL*w a 0«1 i ^5 

: ajNI juUU Jp 


. J yLill *lll jli4 aX— \ 
. J*jC,JJ JUI ftjJLl J CjUI Ojj J - Y 

. *Utl ^»U«al*l J-U> — T 


j\.*j Jp < 3 jW sJU> j : i jiull *IU jlstf- aJT jj JvAi JJ jk 

CL* 1 j j^!l < 4 / _)J^ J Aa*J~a jj A# jj ) 4 jj^lS^ a 5 j_j 0 

L«4ip j)l (j jJUl Jj — 4iUj* j l*4i£ — O^Dl y* ( 7x 


y» Ail>- *ijji iJUJl a$ j j!l yj4 jcSj . *-111 Ji£ i^bji 

C-Lj^J) 5 ij j jfe V <jp- • j 7 V J' <>• i>\^ 4 >. £** y f ^iJ ^ 

J Ji y* C-Lj^H a*jj ^ j>ci C-# ^Jl jU* ISU i <i J& 

u-^UU Jp Jj-^aJ-l aJU W c 5 -s j j 'oj Ji <jjJ 

y * J^iw aJjIa* J Aijjiall # 4 * ^ 4 ?w>Jj . <Jjbw £* "L*«^p 

j*Sj <ijja}\ « 4 % jl *V| 4 J-ibk aJUJ aJU< 4 i j j 
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*bjt ^Xjj ^ O' 

OJJi j i ^ jjiiil *\ll jli^- d)jj_ • A**i*" ^ 5 j*"' aa» 

s^U Or* j' ^ J' t>* d .>' a ^ - ^ j*~ ti lM' (yft J £fy. 

<£ j"'^'^ l5 ^ *■ y& I— ^ iiLti 

*i ^il ^11 jA&j ; 4A~** ap j~»o *-\ _jil y* jUL Ol%Ji 

aJUuZ SaU lUl) *— ci a j' A>. d!3i j i a>j^ AAp 

Oj_j <_$ Sib jl' (jw t <\*~S'\ jl ^ l^JI Ajj^IS"* ^ j!U 

Silil ^Jp <£ y£- V ^Jtbf J**i Aj *Af AiP J • Jil»Vl iAA 

• • ’ 

OjCwiJ' iju (j y*Jl 1 ci j ^ aJ? - ^jUixJ OJJij t 4 »?L*»)' 

mm * 

^4>sX*J ^ . 5 j J^» xj! 3 _/i J^C*- (jjLiJl Ipci *Ul Aj^nJ Vibw 

OlJl j O' V} l L$ OtUl yA ^XlJI ^LiiJ iSjjJall «AA 
• Jas£ jA£ j&- vJ 4A *J?- 

|»j£w«J _• c 43 J> < 3 jW I OL:Jl Ojj ^ jJA i A&Jfi 

jlu>- 0 jfi>> O' aH^-I «4-fc (j Jis-Mj j . ^4w>' <J oU o^* £*xJl y_AiJ 

^j» i-^^>U; (^J^i O' Jj *i! <5|* ^jSsj i AaL< 

' m 

4 XJ ii\^ 0 Or* (J ?* i ^ 1 f ^** J'^ ^ 

t iJUi« <-l>l^ ^Jp OLJI 4jj Oj^i ^ i olJt o»^ *^i 

ij t - 111 yt CjUJI o4i*j li 0 t » ij 0 j_j)' J*-'^.J 

(_j jtyM V} iLjJalVo-U (_ »j»j *Vj . S-ULiil U!^ ,_pi S jU)i 

^yail O' i-jj Or* 4 O iii iju Jai 

. ^Ojjl Ja*« (j f y*j *l!l ^Ual*' tj jIjj (jlil {£j?£\ 

Aij j] j' tjU ^ yiJ ^ciJl ^jAcJ O.Ji)A^ Art; jJaJl *JLfc Af j 

c a*j^x 5*^b- 0)i3^ >•» OUJl y* 2 yy£ jy tiiJi j • j&* 

, yclfZ j ' 4jUb j N 3 jp? j 4Ajj d*j \-jj 
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(Potometer) J > ^Jl LJ .L j : *Ul jXes A&Jfi 

o-l» J . iwLiJI cjl yAy!yJ\ ^ ( V* £ ^ y j 

i 4 APjiaiil UlJI £y (_y <ub^k)l 

Aj I 4*>»'yJ.I <-lll <S~ ijf.-rJ |<* A*A»l^-l *0 ^jVl 

CjLi!I 1 ^>ca> ^Jl *111 '^S C-JiS^ll_* . oUJl L r ^ai<l ^Jl ^1 : ij jkZJ l 

JJ »tdl jOjL dMJU ; U-aXC ^jl till aJ" 0U-Vl ja ji$' J <_il^C. 

. aJ\*Za Cj\ js aIS^ jl^i-1 Ojjj ^L' 

«J^'l>-\~.U Su?-j 1%4 ac 7 Jl •LS ' (_ljlJlp j* j> ^«yJl <J»Uw jlS'li ^ 

y <i j»c)' A.I*>J.m 1I JljjVl j-U'j (i-Uul 4 «jU^I ?v!a.Jl \a 

) >w w 

t p f, ( 

^UL* ,_$! (Planimeter) _/w*Jt>Ul jl^ ^(vaJ ^ ^ U> jU-l Jsu^l 

<3j _*Jl Jj- 4 A*lai AJ'-IwI ! j>Xaj l^* 4 ( V 0 * 

jA j A..U..O (Jj jj j • Aj jUL« /f 4 <j _^<* O Lilt Aij^ri! AA)lla<* 

■ tijjl' rj U-^' <j* 

<m j£- > 



t«\ Jj|\ jA»* <* oVl *J 
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(f 



c< j*5H jl^r' 


s b^l?- dUlxA i <l)UJb“ l»4*x *>cs ^y* ^?u)l jj^X: 

<5 dii jS'j i jj*>- ^Jp L.;~l jX^b ^l^JI (J lS 

Ox.ti) — <jJaJ! jl i| . n^iXjt j.i- t)*JLv l^ji4s*> Jii* 


<J 


**■ 


ik!l l- 


UaUj *S”l 


AaIx^I <4jb\.4)l *— ’W'bxi^ 6 A>* «j A^.-wAlLi j ^yc!l ^4 p 

4* j » J V • * j 0 * w ',.' iblp- »* jlyj 4*1 j] . t ^uS"” li'&>- 

(J^ £)LiS" . jUs^Vl O »2J& 


** 1 ' ^^p ‘Av^ ^ p '» 1^o4p * 4?^^J 

y «\i5"” j (_$ ^.WJt ^P j 2 jfr j ^4«C.; 4? * • 4>jjU l£ _tU 


j j*i)l 4 ?- y 4 ij i (Ficus clastica) JaUaH jdl uli Jt* Ol’Uii .%. 
^Ur^'ll OUIJ UUoli cjij/^l J If Jaii >H ^UJI J* 

. (Nympliaca alba 


y.r _} '/.' i 6 l/u j y<i)l Obo ^!l 4>-t~il il)l Ja>-!>V) j 

o4*> yt* ^* Jt -'' ‘-'^p jj • <4? till jM jJ^Jl ^JarJl 4>-L*« Jai 
M p OU J j * » ’/. *,^A jl5 Ji.!l uU _• ’/ ♦ ; ® X a .Ji! 

. */.r,\r J 
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jyill \jjL> Alt ^y I jyiJl jlAXiVl J*Ua 

U>!>U- aIH jlit jliJJl 0)* aSjJ ^j^ll a?-I.*»a y* l-bj* aJJU<» a~J 

(_/» J*-* gU** <y jliU^I J-Ow Ja'/.O * (ii — y« <j — J*aj 4i 

vi*y- — £w*jsjl OlJ J . iij jJl ?%k^' A?-L«a <0-Uw* (J t5jU>o pill y 

jl4i« oi _ 4 } Jjti JaJl JA ( 7 * ,0 J ) .^L. jyiJl J*SJ 

4 ♦!!! y Jlf y^M a-lih If ( f \ » J ) ^}_ pill jlitf. y A* j^ll cJUA) U 

y* #jl*S»x»l j*m 0 jA Y * jyiJI ♦•111 J\£- jUbul ap j*» <1)1 <^l 
y^ly- <j| <J*^>te>-Vl 1*1* tS j*{j • j*- 4 cJi* 4 cr 4 a>-L**> 

Ojl ^ jllUll wUj-j 4a i , aajjjJI OboJI Jl>W- a^Ip OijUJl jLUul 


jliUl Ju— aa <1)1 — W * flp — (Brown & Escombe) <_-» 

1 

— lf*lU*£ <Jl_jlpl ^a (_$l c l* jllail k_-***Lo 4jLiU)l ySJl Ol jli)l 

(£*y ^ Aj't I*1 a j . e j^£>\ <_j yiJl (J (JU-1 y l S' ly-l +»a ^a j 
^Jp — jtUu^l <J4 a* d)li ^Jl di 4-JKJl a?-1 *~a y U/j dj jUaII lJw^J 

jbiUNl J4 aa jl (J\ t Jaw <JwaJl <Jj ywH; — j!*aJI (1) yl* 


♦ill jli 1 aIT < 1)1 <il)i . (JapUaJ 4i jbw^l <^_JiiJl y a>UJ.I o-b- 

0 y-iil I A^- t <3 5 ca jiJ o4p ^a a4-*j 3-b- j <J c£^ 

* % 

. ijwwajl t-^yiill OU-l •>w* a)>-L*w« 4>-Ij <—»Aj 


«U4p j^-U- ^y jliJj’^1 ^J Jl <_lSj jlall ( To \ 

A^U** j^A) aJ <_ _. il ^y jLiju*ifl L^i Jl <ilbj byjlA»j <yySll 

<r«\ js^A) 
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^ 3j 4j (J 2 ** J *^b (J** J . S j\a^)I c --> jii 

c*-La ^a frill U*»l| fri y>l <j j 4 a^L-aII Ajuby^ ( > 4 L— ^ 4 I 

* 

i ^s j!l *J&Z£- i—iliJs ti j^s-* 1^.3 ji ^ l_^Jl (_^1 ^.4 J 6 Ilf I (_j 

(V ( V' i A' t V ) .»li jVl Jic j . i*Jajidl Jb ^ai-l l^lic 4 i._.i*J 

. ia*4jl 

j ( ?• 4 O ) (jvJiiJl iilpr £ 4jt t*U <j* U\h 

(^j\JtSj)i\ ^jiAsJ! ^ ij* j i aLU iby * Jh '-- AeJ? J/u 53 U! 

J-U* 4iy lii>j 4 ljl-^1 4-* I (Diffusion gradieni 

. t_Jii)l j>~? UT *>-Ult 34>-j j 

jljt kS c)13 « ^ )) Jjj'U 1 (( I )) LJfcll 4/* li|j 

^Jl jUJuVi is jia>* Jfr!4:l ifilij 4 • l ^cS" <yi£j ^ ytU ^1 #-'] 

* 

4. ■ A« l l *1 J^»t ^ yt ^JJ| i» £« (( ^ )) Jij-lJ-1 l)1^» ^jA ^ yt CJl5 

4j 4> iw.ii ^c* IS} 4 yisui ti| y tfrill j*Vl 4 3jjb) 

jli ««_->)) iwilHT 34** 53u» Jpj « ^ 8 jjf U-l 5>-Ul o-U J jb* 
dJJi j 4 «dT b gl» 4wii)l j* IfiLl* J* tr^ 4 j jJ ® •■111 jlit A~ 
bf 4 SjjUfcdl jlit jl£*Iil is» jlapt jju ^>-14^! . ^ 14*5* 

3 ^<ou*aJI jj£ i4P s-U.1 jlst jU*ul 4P ol ^p c)4 

juT" 4s- 1 j 4wi? <J^lfr jLiaiVl ap ^p TjdS"* 4i jJ d ^4-5" i>-U«v* <J apJ 

■ m m 

i )l ^p dJi 43 j . 3 juwa}\ t-j ^3ill fcl»l>-Uv* J^bw o-W 

, 4 » 

ijlc ^|p SjjbjdJ «—i jiSJl iilvJLl tlolj li| ^) m j% Jfrl4i 

M *■•'•' 

. bk j •**£■ j 

4j4p o4j4hJI jjiiJl j <JU| a 3 j^lt o jI*2p| _* 

V'iV* ^Ll 3 y4a)l t5 j ,£j Ci j u 1 

4wJl ^ L^P i* j ^J ^J artali |J <t 4 ^bk 4^i 

j yd)] i) jiixiNi 4 **Ji y j 4 L yflj Ia y*# <Jis«) iju 1 j 
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adkii U Uj Jj <lA til!i u oV iLp- <ijl>- 

, /j -l>*j ^uU J^*.* ^gA*\ <Jli«l *1 d} r tjA frill j ) * <\ 5 jjJl 

iijliL'Vl **-!' ^^aiVi jJ-I Jii-J IJlj OL r L‘Jl ^-k>w (!>t i*,Wi cUj 

• J^D 

A^vVl j • jliXiVli <v*alp~ a j&~\ ^ja/j/ 

4 *-ii> jl^ j \ — JtJul JajJa-- l^i f>~ (Stomatal tube) ijydl 
\J 5 "* 4)1 Jt\ .% * j 4 jP y*)$ ^Ja*ll ^-U-i ii-lc-* <jA-«)! <J JjIS' 

, frill jli^ jli*v'l <J*-ta< ^yJAi ii ^iiJl 4 j ^ jVl jlj 


J j ^iiJi D! J>j^l ja : ^UsJlj t- l^U - j jj&ll #* f 
*9yki cjU^ \^>Cj£ <l)lj 4 ^»!>Ua 3 l (J fr jv^ll (J OlJLJl 

6-Ia fr^fcul, ^fAii < L~.> J 4 4j ^Ja)l .i-lC > k* )\^-\ lj^li-1 


( r«r jCi.) 



jjitl' ^AriiV *t^V*-~jliU LHkJS ^JU-Wiy-j 

\^id\ .i * £* f tX 413 ' Jt^' £*.■> V^'j 
\&\ g > ^ii.W C\ , c tiSi .Ut 

. a*aV\ ,\z\ 


j j^ill ^ l»^u— ^-l 

• (r«T j£a> 

*•*>1 — :«1 juJ ku* 
j-ki k* \\k'\ l;^U~l 

‘j£ ' Ji 4 > j> ■' l«* l ’ <* ♦ 
j> (£ j}& u J+A& 

d^^Sjy j^ ! 

Ij*>U- j _MjVl 
4 3 j_jL_$M a yjxJi 


Ujt>L_4ui j <u-jU-l b!>U“l ^1 frill JUi! dJJi 

m 

ol» <*> jbl-i 1/>U-1 (j (j jJLi-l j*a* 5! j&J> { y?*' ^1 I 4 ' • ^»**i-/ 

1 * j"b r c-«l f^kk l^» frill tiJJi £^t* i d>jj>*j^\ 

< J vlM 0 Jjk ^jvi»-lJl ^ ji£ di j . ytill 
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Aj jb~lJ t a**jU-I I 

0^ t£ j '• 'A.'vbu* ) jki!\ j Js.1 \aJCp- Sy^Jl 1 ;^>U~j A.»jl^-I L^>sJ! 
Al« i — i.jxisL* j ; -si!l j S\> \nJifi- ■ — £t-y2j A»*jl^-I ^ jj.4 jV^ 

. I *. tW ^r~\ » JaU U 3 > *U! b^! J 

A;J j-* j Vl i» y%J i ( r«r ) bA.-iJ 

( Sayre ) y ■•■’' j Li tiitaj • j^iill a£j^* »U^ (J S^-iaH b^i^j 

. \m fi* 



( j./- ) 


iobj -LAi OUJi^^b ^p- A^jbM b*>U-l 

4/jfcl} uj! jSvJi — b-}Li«l iJ>b j ^ j.*j — U jw^ j£y 

aJL*JI «*ifc it- Li?” jl 4 ;lpl *-bjl *-b.Jl aJx 4 ' Jslij.! 

^\V< >^ ! ^tu’l (£$y < 1)1 V A- jU-l b>U J 

( i -Up* jjiSlI A*i ^ l<Cj (^»Lll 1^* -? 

aJLaj 1 VLaJl J-^i V c£j^« j^ T ' Sib j <jl ja*aJI l£ jjdilJi 





Al. - 


ij tcb C-aj — LSaJI Jbi ti| ^ j> m Jj (JjvaJl *hJI 
b^bd) (jj ^Ull iSy ^ 1 (jl ^bi* Jjj . i*Jli Oi Jj — *u*jbb 1 
<J_^ 04^ j . jjiiJj l*4LP J boil* J_4i)l 0 U-Up JJt; 

( Starch U**!l b£J Ji til bJUxJl 

a J (J c£*ijl Jp bixll 4*«b V ^ y 3 * phosphorylase ) 

', ij jS' vOb i+» j$\ 

skjj*~y 

ob \*m it • — \ — y ~~ ■* dlj jaw<ja!I ij&i+p- ■+■ Imj 

1 id! 

U* — \MA ^Lp — (Yin & Tung) <ji £w» j' 

i_$ daA 4»i*Jj . A^jU»l btA^~b jJt^\ Ol4Ju>»^U! J f ^ 

— ( Hanes ) >*a 4>-j 4»j c -1 a—jil J Ji jJp Jpbidl Ua 

4pI«o V Jly - J| ^biJjl dt • — Ml* ^Ip 

dJili Jpj ; abf Yl UpLj Jit f \ o Jj A^Ujtl O' j c JpUJI JJ>»d! 

4ii* Jpt V ^ JiP (1 ) *— ^Ia* - j* — \ — j jS" jkr* >0 <j|» 

tju ^ Ijo J ; Jj UT jyiJI t3^bJl^ ju*i& oi| 
ji ib >i jbM J ^Jldl by£& 

(‘l.nii ( 1 — ^ y*$ t^UJl flb£*i/l 4 pLo 14a j i !a ^w*p 

( j .U. ‘ ..> U j^Ca\ Jajj LtA>mii iSjy'j^^ JawJl di)4> jjA&mXj 

*bJl J ^ I <x~m£'\ Ju d)|i <• yjs&\ t5 . y>!&\ 

b^i-l J diJi £r*i.2 

«u)a Jpj 4 ( <r- ii. ; ) f «ifYi Ua j i-ijU-i 

. jiJJl Cr^* bbj^b«l ibjlj i^jU-l b^L— »*M tfjjAjVl Jaiva^l 

Ob ^ *di>-Yl* _^«.«:H I4A 4j^jj j 

4 jL-j^ jji cJay-t !i| J ( Romex patienta ) 



- An - 

d — liildSj C ^A*\>- j?? J CjJj*’* U] * (J 

<J Vjl Jj, *\ ^ a«-jU-I b^£»U ' ^ (Scarth 

. fiUill J Jit jt a J1 J vaj tjv- Jl* l 
^4aj l$3*>UJl j £*UaJI AJ *bl JjLJI j^*Jch\ jl ^P ^ll Jpj 
^P J ^*\A ^lp (_$ dAS t o4aLmJ.I ^Uj-I J a.lS *V^;A4 I j\+~j 

JbUI ^ll*)l jJ <_£4ll (_£lj)l *&". j?** Cf" 

( + ji) °y) jl jf}\ *LJUJl 'j* aUp j ( Fujino ) 

*,0 J) 4/T y JyftJ d*J 4 jj*ill ^IsaSI diP b^U-i Jj iij>* 

. jjiiil r’llitl ^jA j 2-bjJ <31^ lJUj ( \£ij 

b>Ul Jj i-jU-l b>P ja Jl ±)yf ^sUill Jl Jlj^'l dJii IS 

. jy& 1' j^” f <yj • 

J1* 4**«Lw * t— >1) ^jt IA <J _jJl d^L' Ji\ 1_->w2j 4# J 

\^VT »Ip (Raschke and Humble) J^j libilj 01 ji- ( — JS" 
b*}J~l J] |» ^S~ j>- d-j IS”” Jj c (J^aJI CjU (j dilS Li> Lij 
( "i" d> ) j\>-jjd)Vl d^U J* *lJ^* ■*dP^£J ^ ijPvyiy* <U*jU 

jl dj&CJ . i*“jlA-l b^Wl) ^ j)l ^ 4j\(i £jA IdA 

^1 — liijlil ( y i <A,'> - j!L« ~ 4jj*Aldl JpU^-Vl jA j«J*Jjd/Vl J-lyS 
•bo j . JjAiSi ^llfiil c_~Uw) J 1 J»l J*JJ ajUw*I L»^U~1 J Oj^s 

JaAyg II ^bsJjl (iJJi jP < jpUp-Vl ^ 

JiJl Ikj J^4 AoJjJ-l bl^y-l J| jjl -li J 

b 4 jliC; ^u*jtjl IjA <jl _pP t <- jfryg Jl Ajllaj_* 

4 Jb (Jl>- (_$ J ^IsajI ^ 

j<Cj 1 UtilAJJ Jh dip ^^li)l J l$P"blA 

J ^liAl*i/l L-Pe^dJ bJ^” (J J ( Ulj^Vl jljtf- £jA y 
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A^*ll^*i (JjLJl j.**yijll aJpj . *j*j\£-\ b^bi-l (Jj 

. A**l jjJl j* ; uJk;j £ jv* jj .1 Jl j Uj ; LilS^ ^ j^lJ jJl 

l^vfcl l jj*i)l AS^ j>- ji jJ f- yA j«P i£ J>-\ — Ua jl ^Jp 

tii <£*}t •** J»b.l '<Sy^ • ^j'j^' ^TJ^J <_ 5 ^' *£y^ 

ijA J& Jo>-V -lij . * jvJI i j’rj ^>- tiS"* jl Lj j>- jjiill 
^L*aJl ^ iJjNl CaLpLJI ^ ^JUiJ i-jU^-l OlSjl ^ jjAill jl jtis>-Ul 
JS® t 3 l>UJl j c-xJl y j c ^JJJ! a 1 J?j jlfll a-*j jbcJ ^ Jaii ^£*11 
A-yU-l b jbM (_£ jwfJJ^Vl jjJ f ibi Jl ^' 11 ( 5 y^ ^ 
LmUI ^J 1 >* 2 J a>*Ju if j^*Ji y£ y q* -by ^b,i *£ y 0 ^ ‘■J 
Jjyw -by (1)1 AiLi ijA bj^-l ^ (£ (_$ j^l Sib J jl *~2j _>*i.l ,J 4 J 

XyS I (jlj ^"IjO tiili (J&j i yA *-bJl y> bj^l l_J«IJ 

1 

. t. yA\ i yr j yy j jj*-5l ti'^*jl < wj j y.J*^ 

t <_£ jtV\ Ajj^-I uJjjiiJI I.jJ>- Sjl JA A >-ji jub -L 4 J 0 OJ 
jjiiJl ^lijl ibjj L*«l>j UjU ^1 j*Jl y 6 j\Pj * j*aJI jj£^ l»-U*t 
^^aiiiL a)5\J_j c ^ # Y* *-Y 6 <J| S jl ^-1 i>-ji ^LiJjb jl>-jJi j ^^ 24 !! OblJ 
jUjCj oULil j>\ ^lk* . ifiii ( j& Sjl j ^~ I ^>-ji C^uJjl lit 
s» J i>’ji jl (^ .•}£ 1 ji&*A y* a-j ^ it]l Sjl j ^- 1 Ol>-ji iXp ^IsaiI 
^1 jil (jA> (J j^*ill <~*w ( 1 * (_JI y- ) IjU-j AaaJ ^ il Sjl j £- 1 

. ^l J ob-UI 

: J>Ua iS J j? ^ j«|l 

< jA >Xj jlpl OU-U aJJjw ilijii C lval?“ L^* jj Uliaj ^djl ^jy 

U-i*> jl oy^]ai\ wUp (_ 5 j-^i!l A>-ji (J,| Jjull LUJ^ajj C$ 
J^l j^-l Ji^" (_pl oL>tdb j<u!l ^JUI j^vJil aJ jli» Xpj 
6 j-fc jl 7t — ^b^Sl AP _*) j ^ljb> ^llj S jl jj-l A>- ji j A jvSlil^ — Ajih^l 
jdWl Jjli^l jt-V} t Ajjlii* OU-jJj jcJl (_j yy j*Jl 
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U JS"I jA ^~*..i)l jl Jp tlJi 1-® ji-*. (Biig"s & Shant 2 

_ jjii W if f- J *.JI JaUII aJI iibiYb — i jcJb UsLr 

' . ■ 4 A 

. AJu«jJl 4Xj Js»j d J j>- A>-ji ^LajJ Jl (_£ij 

iJl jJl fj frill jlU Jai*^ fjr-i J I OxAj CjJ,£j 

yt> j i OUJli -k*^l J aIsa^j — a-JL' -la*~p oilp jfi>j — **jj 
i./aZ'i J ^iJI l-U oib^j ^uJl ilijfri i JaAvi jji Sib 

c J yj)l IJjs Jp J^jJI A*J U* Ajjj 1-I J»l j*ll jwIj, A**^ _p jb£j (J djlax!** 

. <J-bw Jp JUJb 

jlitf 1 aJ^” ypj 4m*va)I A^UvA.b Aj Jfr Jb J.yffA' I ^J^l Aj “ ^ 

(_J A I ^il Aaj^UI A*S0l_J \ frl^JI U j<>- J ^l*S Si^4»-J.l aII 

^JJl) Aaj^HI frill A S' 0)1 liAli J 4 L^wi; S J j £~ I A>- ji /J-l I*!' 

Cf oilp . l^li^-b 'jOJCjJ SjI jJ - I A >-ji jb ib^ 

Afr^ji JUP /,0 • A*Wa)!.Aj JaJI b| £ Aj JL» A-^Jj Ai A kA 

aU^ <1)1 <^JUl till jlk ^ /« * J^a- aI jil <1)1 ^>c il'i <1)1 

. ^JLllI aJ 1>- AA-jw^JI 6 -Ia JJj 

) 1^«Jj £» to Jb { K/bjlJ oljUli Ja <—»>lS 1 — 1 j 

^>e>- £-3 *"1^ -IsA^a — A)^JM Sj J>- A >“ji “Up — A lii ( Ol jl* 

(YY J _J-b- ) £ aJI Aj^jiU j]l ^ (_gl ; AlJ” ^*A to J a Uu; (^a 

( ^®Y * ®jl U.P Aj J l aaU^ (_£ frill _)b^ 

■f‘ r ' 

Aj jiff Jl Ajjilit Ujl>-ji (J frill y£ J oiub (YY) J jU>- 




>°T* “Up 


‘ e Y • -Up 
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tJj /\ * * A*Jl ^jAI < 1 — ® ^iJl (_$ 4*u«iil j\ t__o IS^ Ijii 

4^-ji *AiP £jlA-lj (J aIII jl j£ Jaiv* (3 _yt!l <J^i /A* ^-jU^I 

j CwiAkM IS U c ( U,*t — W,e« ) jJj ^f 3 «\ J^U> ^ °Y‘ 
V;*Y ^"^4 *1^*1 jU" ^t g* ** 3 jw (3 j^i !>lU 7v <3} A^wUI ^A-l 
jl^* <j* jU- jU&l J-U^ ol ^ * «0Y — W ; ®o ) o?j ^ * 

*lil jls^ 4*5”~ jli (ju'l^il {J <\Jak^p (3j^l '£•* Ui jJ» l— *«U ij J >- 1 (_i] 
^JLiaJU ^ys '/*\ * <Ls*JJI j^-\ kt^aj j U^’p Aij^JI IaJJuJ ^1 

_ < ^j t iJl iS j*$l j*> j*k viJ5Sj c'/A * 4 jj 1> jll jj& U-k’P- 

4^^is ^Jl ^ Im*^p l^bJ Jwbw jl ,_^t ,*xJl J»u.« 


ksjj\ Sjl f - 4>-ji ^liJ ji; £*jJl J-A<m iU J j ; 5jl £"\ k?? j£ — Y 
<Sj*tJ 4 (jrj^ j=*r'i o* 5 j'j^ J V 1 ^' 

ak*0 j Aij^ I^J <jl ^A! i_3 ^i)l (_j jlitf-' JaA*^ Vj-u (3 Sib j L^i 

4>-ji frill jla£ jliUl J-»l>M 5^b j ^1 dJl*A$U ^y>-jU-l jA“l (J 

. 5jl>l 


(J *lil jls£ (ju (3 ii 2r jlj=*“l OU-ji f I 

V'j't^ ^j- 5 V^* ^ c/* ^ : <i*^' J^' jr 4 

jj^jl 4 /.A* 0.«Jill tij^PjJ ^°Y* 4Jjl ^>- S> ji j>- J £tZX> ^®Y * 

^ jl^l jJM 4k>wa>^ 4 <iJL 1I <jl ^jAI jJ »lll jli^ JaivA ju <3 


^J^*' ^jj5l 5jl j?- C^iJjl ISli .JJj 

Ja w .,0 jli — oU AJj^jll ^jb“j <UUjJl 5 j j^py\ — ^Y 1 * ^1 

Jaw^ } )-i>^J ^Y\,A© (ii Miuiill A«jI >1 *-3 jill ^ e-lll jl^ 

<3^ J 4 <3^‘j A (3| ^ jl3-l (J *Ul j(£ Jaw^ Ul C ( 

d ^X^jiA — in,Ao LjL,^ *lil jlj^ .j-v) (3 Q;«ya) iiJJS 

J>| iS*j{ c Jj^l (3 jAJI uW ^ cy jk jU j* j ^.* j ^»*\ ; YV 

A >* ji aj. m .>J| j^-\ kij\pj C-vaAi^-l ISl Ul . (,Ja,*<ya.l| (3j ^cJl J-lw« 



- Ala _ 

Sj4* ^jA Jj <uti dlb 01* — SjIp Oj^U 14a j — <ujl y- 
. JbA'i u* ^Awil Sibj 4M*o ejj-l/ 14 a j t *ll! jlA**.; 

aJ l/ 1 *>Ui* ; Ja\a ji- \jv\j ^sJl (J *■ jKfil! y jj ; * j*xsJl — V* 

tj&S- l»-L** . A* j jil Sjl f - A>-ji ^ij *— aJ^S jjiiJl aT (J jwt 

4 ^ajl frbJl <j 1^1* T*-js^ aJ ^*ajl AlliaJl ^*aA-l JjljjVl 

A^-ji £* Aj jl .Aills Jj J yO A*UaJl oJU {{ J» j^Vl * jAf-l J 

c a*JI yL! (_1* Ji&\ (J *lil Sib j dUi ( j^ j aSjJI ®J j*~ 

lJL *> j t a® jjN J^-b (J *li1 jl^ cAJ <5 jAJi flibj (^lsil< j 

a*A ij'jj^l Sjlj?- A^ji (jw <i yJI Saljj Si iS*ji 

• j^*' J f * \ * J fi i>. ^ flib ^A-l Sjl A^*ja_J ^JilJ.1 *■ _kv3i 

1 «• 

HI Jf— A* 4 A^j^Ul idA'i/l AjjUJ Sib j #• ^aJl L-^-J dUir 

4 AjI^jAI cJ J _j*J! J *lll jls^ jS ' y Sib j t£i y UlAj t£ _JA-I J4A-I li! 

, £^lJl J4a* dJJ jJ Ta4 ^xtf j\S 

V. 

•ill ^dil ji^\ a)1j} S? *1 ^A1 a^” ^ I tSjfi\ & ^ • — i 

a*J dJUJb ib>* t a!£ laJU Ai4 Jil xly> d>b»-jj ^cJLJl ^kJl! 

(J3 jj «jJ-Aj UlAj 4 cH - ^ tl Jaiy» 

• • 

— UIjupIj aJ1 jAI Ol jLdl <^£~J vlJJJS^ . ^&dl Jjbw SibJ Si 

tljAl * Je J} i£* JL ^ (J f- — biJLC |C A«ixJl PoliUll ^1 

j^t a 1 ^yk J 4 AliJbV! -Up AjJl ^jAl jiJi jyx aIII jlA»jj ^ill 

taJ iliJjj 4 b^U-l 'jA jSx-Jl oibj J^ju* 4 JIjipVI -Ca llU>- 

Jii jy&\ 0^* b^a* 1-G>- ^b Jl 3X£» Cj 'jjb^ ^ d-U>* di)A5 

. s j^a^jJ, £zi\ J-U« l yaki f JAJ 4 jko 

: ^1 Jjm S J y aU^IjJI J^i yl\ 

jlkJJ ^L-^1 j, >J1 ^ J>ill Ob >ci CJlTll lAjjidi - s 
(1)1 t ^tI)Jl Jxl j& ^jA Ia,^* ^L*Ia J*** Ob'Ut £jA i^Axit 



_ AH - 


Sj!j j tJ" w l*J jfj ^U^jl jl I/»ljT Olj-eiijl 6*\A 

^JU: . Oljjl Jjji v— WJ .a? ‘U-J.Aj d-W« ioL j (_£.> Jj 

(Jt — ^Y\ ^Ip _ (Loftfieid) -ALa ^ ji If- *1# ^11 i jd£S\ <1 j y~J\ 
j ^ <y ♦j 1 ^ l) ^ oill oli ^lr o L**aip 4 it 

c ^L^!l Sjl ^>-1 j j5I ^aj * *> j>txJ ioU- 

L .‘^/> > <di Ol>»d ^Jw2j d L?i A^iilll ^a J^lj*il s*Aa jJlsJ J 

I j* JJLi 4 ?td( J-U« (j Ajydi IJU -tf-UP j t Jil j\ t^pUl 

U-Cp <Jl ^vi»! j!l ^ j , ( V ^ l i>ojil (Jj«J,l 

OUxiill flj> jUJI jU iydi OUxiiit ^LJi _/jd \*.J>\>- (j j 



j«sd' Jj«>.j >:H U:» fV-Tt om «:*.» 
^V‘ (Birch) jUH 

d j- y. To J 5 LJ 

. ( \^rr i ) Ac V_u 


^ JL— p 4j Lf jS l 

i ^Jp j'--* 

6.}^>-_JJ J jaI'I 0 S J ii-U^ j 

J__i\ JaJI .^Jadl Jp 

, (_£ ^da-Jl jj *< Jj* <0^-1 w J f & ^ jAJ 




- AW - 

# Ui ISj a;I c>jltu ^ :&ru!l Jttl ^1 - Y 

Ijlp d l^ 4 *111 (JjjM tl)l* y^ jp ^ *11 1 (j cjjj 

t _Jai t^jJU J*Uij <1)1 JwUll 1*i& <1JL V jtr L^nJtJij T ^Nl dj (J 

4 T ^viS" dNi jf> i* JjJl l£U j U i_ik£ Vj . Jui Ul^* 

« « • 

iDJU t*cJ iljj 4 A*jI jl ul* j!l j«Jl Jj* 4 ilj *lib Aaj 4 CJlS"' |{l^* 

A ijj ^U*V* j jj *llb ^lx)l a)U- (j AjI (Jl i£j)i ^TjiJ • Jjjw 

ja*w A-JU Aj^fci A» jj l«lJ *^k«l Aiiuf Aj jl^-l jjJrl jT jl 

M‘tf AiUM aJU j jJI dj& f J 4 J t T 'jU VUJl V 1 V > 51 

(jilt i-di jiriiik ijji jjp JU-I , ijp j** (ju ^>* 

Jjom ^iJjl 1* IAU . a*1^ (J a-IaaJ ll V^U 4 . a*j^5I (J| J»saj (_£»ill 

JyOJ Lf Js'i #•11 1 ^jA ja** j5l b^A>- aJxaJ U ^*sj <jl J>- (J| ^sJI 

J? ^»A-I * j j^J ^ A (jll (_£ y^^ t)|* 4 A* 4 l|J| 

w • •* 

txJ j ( AlJJa)l 1^1 bl(- yAflJ A>-ji ^kjJj AaJjJI ^UJll jJ>"k A-jllI 

J Ij- 4 jjl *Ja> (J| tS^y, c£*Ul J 4 ^! 4 U liJli ji 

(Ji J 4 ^! jl (5^ A* jj Jill (J y£\ jt 'Jf-k.jr- J*-'* 4 

. te\J\ 1^1) U\j \j S P J^OJI oVU- (».' > *«a <A* j c aIo - 

AiJIj jl OUIJI J^j ;^dl J /jj jl tout ol jj^JI -f 
.' (jL U Olj^>iu)l «Ua 4 jJsJ ^Jpj»jJ A*lJ*l 

(^lj_jl (,_$ t)lA*l IT 4 o ^»£ a!I (^ y**** t Ji\fi- ( l ) 

^«Xa^I jvtj <1)1 (Jl (^i y iJlAj 4 ^ Jlj Jslkllj jjjlva 5! O'jU 

^jlsCl Jl « jUa;! #lll jlai a^JLo ^a)l Jj ^ kll D1 i| 4 ^uJl J (^ ^ill 
(^j_Ja31 IJa Jlib- ( > 5jli>vl'ill ^y 21 <-^ ilili y* jb 

OU«1a51j Ja*^ l?*D1 *\jk\ (1)1 l5” ; 1 y*a.i j j^j UJUp Al# IjlJL^-l ^jit 
bj>^ — ^ y>? j.1 j*j — 3 yUJl aJU- 3 aj^^I 

• <£ jr' *'y>' dr* *b 



- AM - 


6 jJtjJl A*>-jU-l jJlJLI ^|p j/vJ _y&\ fj* aJLL» L« ui JS j) 

^y* U <JI jjNl ^Jp i-ac* 1 aaA? <— •*« j3 Ji j t l^L* *-lil 

Ait^^ (-_-jT"l _pl oJLfc J^>jo j 4 AA-lS^ tl>l jjJm *k>- y *A* \S~ 4 OL)l *-Uapt 

m 

, ^sjJI Ja>- CjULJI Ajli j ^Jp oj> yi;* jt 


OULlI ^ 4 OLJl 4?**LU ^jLI ^Ja-Jl A^-L** ^ysAi' 
loZj^y jS> jl % (^IjjNl Cij&J — yjg'&M ^\y\ (Jt aju Jis — 
jbjt-iVlj <Zj\ j&Jt})\ < yjyuj 4 {*x*w> ^*>*^-1 aLL? iJi yi>1 Li JJ 9 *^ 

(j IfA 5yJail *LI L *ijl y«MflJI 

4 (< aJIU-I d*!)l£iiil )) ^*1 CjIj J> tdl d i-A ^Jp <_>liajj . <J*UsU Oli jl 
4_<#J (_J ^sJl Jp 4 djlL-l «»jl!U.J! ( — jI) Lj lA5y>-_J 4_ Jw ij 

. Lsli^-I 

OULU J Jill 0 jl >Jl 


^yaLc*! tlL*U^ y L oLAJ (Jill <_$ U ^yJu 

■ « * • 


ilLfc j jl Uj Vj 4 ^Cill <^p Li I 4 a» LjJIjj 4 Ajyll y Li I 

4 Aj jJ£ A sj- jUj OLil) (jlil (£ y£\ *)l (yUUll ^La yj 0 jl y 

^J<JU < yaU ) aX«Nl cLv* T ji£ £mJI tLiw ilo jlj j jl jsll iJLfc jJ^I yl 

. diU j OlJI 


ty>I »**L ^y^L,* ^yaLai»'yi ^ ^jull La 0 ■ ol iiU^ 

^Jpj 4 aJ A^l<^ai«l 4 p-jUj ^lil oUl ^Cxj Uii . ^Ij-l!l ^Jp 

I^Upj , b Am* »Aa A j L* (Jylj ^lll^-^Lil ^ y9*£ aAP 

4 tyaA? <JUj Airt OLD (_>HI y^l j|i OlJl J^i j j^i.) 

jti 4 ^sJl iluiil ^jp iApL> ^ll Ol5_jVl (Jt \>e*s?\j ( jA4ill IJUh j j£j j 
^j^CS b? I ti— jbbJl *A AAj ^ j ***$*ma ^ j) ^ jgi | 1^ ‘/3i *+A 

. ^$y ^l l Al^Ji yy /. Y 6 cii iili (S <j (y 3 ^! ^ J 1 

Aylill a^lJI OULJI UaLj jT ^ jjl y* ds» jJl La (j iJj^llil yy>j 



- An - 


<J4** ( yiA?*6j U4iP jlpl 


, ^1 ^ -4 Vl <J4*4 jbjj J 


(J^iJ (J <b j*. > ob ji ^xJl Jj.^4 jl ^lp a >-jj J ja J! j 

ill *-^i ■ibjrv* d4*4 Ul c ^JJjL ^fiaJl -b; oLail <Jj 


J*U4 Op^U iJb c ij^i\ 4w; ( ^b> CJj J (j j-*ajjJl 4>-ji 


^Ua^l c ( j^>lv2^4*Vl J4 m ^ jJ\ 4>* j4; ^^aibdl ^ ^dl 

^sJl J4*« ( fdd j ^pj>j . JJJI Jji> ^u}| ^4 ^Jpt 5,>U 

OL^*ill <J*ix£ V j t ^Lp OLJ ^ (j jj^Ua^Vlj 

. oL*U! ^ 4&*M ^1 /^l J T jg 


(V'ofi j£i) 



||l|l yj* JL> y»«44 J | h r"+'*^ j!»* 4 jW jj<b4l«Sb (i 

4 (\sriu j\f jc ) 


£***> U4Xp ^U^JI (J : JbJl jp^JI oUip^il «JU jwJ J 

j& Jai<4» Ji 4 *1 4 *jjM Sj! f- £>- j* J j jjjill 

Ul . tUli) t*J ibjjj c I jJ-lj oliLll J 4 -lLl 

(j^Ua^Vl 0j5 J 0J»b j]l J*aJ aJ4jm ib j£U 
ci (j^Ua^Nl AaU^ 4 — 4. HI 4iii APsJu — ^Ijj^/l UM>- (J aIALJI 
^4^- — jlpl AjIi-* c_j jij . cijll l yt*i *-Jkj *Jjf- ^ J t jjJuU 
'<j^J 4 ^i^r* — jjiill jl*Aj ojl jJ-l A>-ji ^jeu&xX 




- AY. - 


j-U yaJl (J ^>- C SjIp eLJwb^J dJJS ^Jpj C Ov^Jl l^!ll>- 

, l oyit '*-W* *cjl 0 t*J«P ; jSsll 


c # 

‘ul^’ tbjl jli^ 41* 4^>j OLiJI Jjii j^cas V 

^L^aJI (J <j^ 4^^ Ol^iaS 4l^ £JU5^ ^ ck 4 

^LyaiH olJlJ Av^U- j c oliLJI (JljjV 4*# jialt ^Llpl ^S””UI 
( m JS^ > fHMij ^UUII olilJ j A^UjuJI 

Jaivall t^l i£j*“j c (Guttation) (( floVl » SjAlk)! d4— * 

• c£>Mr' 

( re*\ j£i) 



^t>l»iJl oL jj* 


( j^\a/ 3‘*')} xSfijj lail Oj&-t L.vUp S^Ip ^Lo^t 

^jJl jl <^| jJ (J J l 5 J?L«( j; AP j*~j 




ajL- X& jUldl J j . T<jwU« jl ttJaj 

jl £loVI 4*Lbj . Jb jij- s^jUi ( jLcj ^a>- (J'* aj 

jlS" *ilUlj t J?\J\ ^U<ilt j* J jVl OlplJl J j JJl! (J i j&j lib 

■ L^' j_j fc b £loVl O I jiaS j! l!a>- Jj&u 

« j^r^l » k^\>- i yp~\ jp £loVl £>\Joi 

j* OlJLJI < jA*j (j (^AJi jl^l & J&LJ i (Hydathodes) (( a~m 4J! 
Ob'Ul A*^)_j i Ip j'I aL ^3 , I < j^p j a>v2^3p«!U a> ^ r* 0 ^Jb- 

^jb-l £«)Uj J 4 ijb' jJl a5v£wL* l;^U- (j j>-Vl 

jj*iJt jyp <J*fes£ jAj 4 (Water stoma) (jlil <i^>\>- *>ck ; 

. *! j 4!I l>- yAA AjIaj (Jj y (J AoUJl 

.54*) Tjlil J5V! jJp (_5 ( ULf tjii *L> CwaJ Cj\ ^JaaJIj 

4i j 4 aJ 4*11 A-lL/ifl Cj \ jfJvJl jJJU A 0 I 4 II jljll 

^loVl *l» jp*J b} tlilij 4 JjljjVl iJl y 5 ’- 41 p 4-i^ 4 —m«»Ijj 0 

. aJIj i y OwjJl Ol^Jaill OlilJl ( _yalX* ol-y»-^l ^yiwu <Jj 4 AP 
— <14^11 J>isUi! pJa** CjL’Ij £ j£ J3l e-lil A*ij (1)1 'j* ^ jll 

4asj aJI j)4w*b/l (jbliil O'JU (jAw d)li 4 2.51 p aU# ~ ^lo^/l.^j^b < jp 
£j yjl 4?-l ijA S jk*0 &JJ ojjjij U j4i Jui 4 AAjiaJl e4^ S yS XS 
r ^a \ * * — -UAI ^e> y~l ^Jl — (Colocasia njmphaefolia) ^UiHH 

. ^loVl J< )o tf- S-U— 1 j aL! J *-\ 11 <v* 






? ' ; ~-y- " 


t w-jSZ'.'z*' 


4JUU1 oL_Jt 


•> , «V‘; *4 ir 

- v-v^-'O 


.. 


ij f:j i 


* Vr 


4 oV ^ jiS" f lcl <ui-l j^cj 

' "' - ‘- " *" * r • ^ . * 4 _, . , . 1 * . -■: 


b: 




f j-4w- i : 

iaJLo ^ jjjJ 5*lau <Lj*ap OL5 ^ ja iiUfc jl Cuj 4a! j 

« OU^I j uiji 

* ' - rr ' ■ $* ‘ , 4 .. j^‘ 

4#j 4 (Etfzynics) 

yt5 I 

t o j^dL^i* J J si^lif 

& \.f **-» «* '. jpuJ jui/j i^Tj v^/W^V 


r o^v-^ ^,’5 4 -v;.* "'■ 7 ' w 7* ’ ' '■- ” • ...J 

< ^»» i »iX> « .** 3 Cj^~, 4 ^ ‘r’*^ ^>3(1 , ^ ^j|> ,.~v' 


i _ i /W- ,, b J )) lj«ip .4 ; | LSiaJL /JJ^ -' ~ij*d 

(I'^aVxcsO) -- i"- : - 'i'-’K; Aj *' ‘ 

USjf: H^f' Hf .cl*??; <Ajj*y$ -(piastase)7 

r 1 (ase) a j{ 8 ^kSi' AiU»iJp 
, U^Uj f » -p-»lt >if. 4i| 

i. / ^.f»'?-.; *U- r uV* ' ■«? A ~ 3 i ”* v w *-. *«h* .: V- Xw w . •" 



ifjU- cs U*T oii so*u!i «JU f-lJi JJ oix j;Vi y 4ii$cu-i u ut 
« ^ «■ 

• Ji* /• list* j**«J V *U-T 

4 ^ j^bywll 4A Ual» L*t 4 4*^-1 C»LJl£!l •X>-^y j 

•\??y lT ; ObjA» Ji y\\b aJ£-\ OLyip l* 4i^4; <IiJj/« jl 

• yirfta*)! <J «iil-iS^ 

V^5U*-I jCl JJI CiUjtyl jr >cS : jjl f>J)l *uJ? 

A*J 4 JjJ £j\J} jA IajLipI tii'i J 4 4 jIa7 j^j ( y i yfi 

« 

JJUl (5-1*1 (Amylase) « >JL*^1. » fj{ Jt* 4 >J j jJ* y 4iJ5v ^jJV* 
tA-U*-* JstJ j)l\ yjj £r*jjj- y bjficZ OlcjJ^i ^Ia*« t)* V| c liJUl 
(Active or ilUi)! If- yJ~\ ^»\ *Ac- jlio ^jy j*p y-Vij ^yy 
jU <> iSJ* j 1 dlfr OUji)/l «JU <Lut yj Prosthetic group) 

•r 

JpUJI Oil* JaUjt OpUj 4»t Ojbu i* 4 l^Jbui Jo&lt 4 j 11C j^Sv ^jut* 

4 ^yUdl : Olcji“>U Jaiiil Ifbtfj 4*j y<il OljLijl yj . ^rjjVb 
4 4 4 jv?vl*J 4 4 

. Cvl»j!^Jl_» 

** j£ fjty <s$jyto s* *\j^* J *\?j\ Oj^j oL^/l y yiT Jj 

• * ■ mm m 

Jiljlll) J* *-j5^* <5^ *4* <ij • <j?J J* 

• m m « 

a .>yM fjJVt » ^jjJl Jpj ( Cc--enzyme ) e y jiV* 

-U#t* Ji^i ^lUJl Jyaii* 51 ?Ujj jSU* 4 — iy . (Apo-enzyme) 

*y-j ‘ j^jcjH 4il jCa) f e o. 4>-y -Up <J*b <5jy Ji yc$ 

(Hard an and o jCf-* ^°\ « • Sj'y- 4^-y J*j> 0 (5jj\b 

— N— (/ j»V* J*l jll jt (Cozymase) (5>* j*l O* Young) 

«• • «* 

tSy^ iSy** y (5>* jl* **i^ c)* jw ->ij 4 (Coenzyme I) 

A t 

4*y> (^1 j)l -Ua« Jyai o* ^»J . OUy»jiJI 

. UU" 4bUJ Juj Ji 

y *£- tii * ja (5jdtjJI 0* 4w 4ij 



(Co -dehydrogenase) di'^J j Ol jJl 

• «• « • 

J/uol ^jP .5 jLp .0^ aLI^-j Lift (J Jwj 

« • 

( Nicotinamide adenine ) « <i>IO )i y J* -/— ' t* - Jj *V 

j>-T TjrjJj Uil ^ j*£j)l dJU« dinucleotide - NAD ) 

V] JjLJI ^ jiVl Jjiljil j*j — Y— -l.^c ji’VI *^ p 

U^UIaXj ^« l; «JjLLv^» 0^>l» ^Jp ( S A*> J?* <!d 

(( ji lid 0 )) J^lb a) J* 

ilbs j . ( Nicotinamide adenine dinucleotide/ phosphate, NADP ) 
(Co-carboxylase) JrkSjjj^l ^ OUilj^ 

i « m 

4 ( ., V ) cA 4 ^ 1 tiU-jjjju je- SjIp y>j 

■ * - m m 

J (FMN) OJ jJT ^)l tfiU-t 6^^' Jf 4 (CoA ) i f p\ 
j\ d-> Li? I ^li o>-La • (FAD) 

c 'ifi ^yj jl JplaJl oil* Jj <3lk AjjJLH Olp j' iLdjJUl 
^la** . 5" U<«^”tx)l oUl/ 1 (_jl ^Uo^Vl jjJ aJ IfrJaMj 
. Ia jli> Ok»lx*i ^ Oliil jil 

OU,.xji]l 3 jt£ {£ jt-\ AJtji) liliil ja iJLfej 

•* m m 

(Adenosine diphosphate, ADP) « j — > Y Jji' )) y a) y y,j 

t. f * ' 4 

(Adenosine « j» f ji- 5 ' l) yjl 41 o LLw j 

^ Ol/.u<ji!l \y* ap jaA JJaui"* Jj^fi J*joj triphosphate, ATP) 


. U ^Lf JliJIJ** 

^)J^-I jjjili t aJIp aXj>* il-'lji Aya)pc,«il OUji^lij 
oJA jI<Aa> <J ij i YlAj‘ * * i 1«; 

• a»« S^U jLiiil (J,.W axJjIp«j iIjIxjJNI jL«UI <J4a* 

dljll C)t vV^ 1 JS" j i3 J^l ^ f J^ 1 

I jj.J i^Joli IJUb Uk >j t JpUJI J^j; jt Ji jt aUIHI 

^Ip 45I J/" ji — JJ^l ^ j « kjJdl AilU » aJp jlk AiiJaJl ^ 



\S JJL' jo-j aJUjJI ja XS JiL JpUyl ja — 4pU,« 

j Jkiiu OU< ji-l Tj4p o]i c n£y>Jb JaJLcdl iilU 

c/i 3 A ( vr J joJl .1 > uu^ . 4^ j* diiJu ab j? ^oji jpi&i j 

. oiyrj ijj j JaJbidl #11* 

(Tr)J^ ( 

JaJLcll 3ll» Jp CibfJJ)/l jjfe 



J* 

Jb ) Jaj&)l <*U» 

JpUJi 

f JJ^I ^>r-j J 

(J 


00 * * 

\A* * * 

^ 1 y 4 j tiiSCaJ 

0 j^^-\ j) j£vM 

^ \o * * 

n* * • 

Jb 1 

OTw-j jJI 

W*»* 

Y**\* * 

CnJ'^JI'JU 


: aJL^I oUL*J] baj&j £ jiVl iu>kl ObJj iill* j 

aIpLcII ii jil c-J-lsf — 4 j j yjl OuJaJ I jlai — X" y'Vi O' jOw U^Us*-' 
• ’ * • 

,jAJ Tjj**Jt 4 JlyaJN' t Av?lsi *>t]au* 

Sol* J^4> O' jCa? j^i\ W t J*Ud1 jv- J^-o f 
iiUaJl iLi-b 4*^ JaJUiLi c txi '-S’* y» U j£« ol^l cJ ^JpIiJ 

f ji^fl j 1*-* JpUdl SiU JaJ&J i.jM)l Slklb CJjji U bi 
Jj^ll Jjliaijj • ^jI bi <— £ '*Aa Jko dJb *>ajj 

^^pbcJ' ( 3 ***^ J j Alpblf fi.iL* 4 > 4 >* £j >• fi j_) 4 )' ^»X> 4 aaJ 

: Ji ^ ^ 

r^V 1 + J^ 1 & y<- c_i> J-Atf 5 *> u + fyV 1 

_*j ^£*1 4 ja 4>-\f?j j^\ J\ j' j-Ujj 

•» 

l*4iP — oLc>-V' • \£ O^ApIaj" _/vS'''- 

*(£ J*f ^ia** L^I* 04 p £*J**S> — * _/*f" ibU 
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<j| jpuji s^u Jajto; j |p jjyi o' v dUi jp j . f f}\ 

. ^xkJl 

•JpLll J,l ^*)l ij* U ji- JP jr^J * OUjJ^I jA4^ 

« mm m 

o4p jt tstfb 1 - MpUJ 4pLo f jJj jl 4 IgJ/" J 

jlk. t yupj£- J jVl — Jl ^Jp jjIU) j <^UX« O^U-liJ 

Jk (^jjl (Urease) JrujjJI f/i <yj t (Absolute specificity) 
( Catalase ) f $\.9 4 <l)jjj£3l 4 -*«£*t (jtfj jalA^J (J| LjjJI 

Jj*Vl y&'j 4 *U 4^| (JVP*Jj4jV! 4>***S^I <5_J® (£4)1 

4_^UJI < j^v2pdl ^»Jl 14* c)l _/P 4 J>-I ^pUj^I 4pl**dV 

*k'j <> tSj^‘ ^ a* f >7' -A cH 0 . ^j&l ^ ot ii 

' « « 

^ ya*&£ - 8 ^*1 aII^-I o4a (_} . I ^P (J’^k 4 4 Cl L * ^ * 

. (Group specificity) a ipj*£ 

Sil» nS^r {J>^ 4>-l tiUJLSTj — ik! jjl d j^J <l)t ^ jJVl c-JLktj 45 j 
(Invertase) jJ >*7' f J i* 4 V y ji O' (£4)1 £^JI — *1pUJ 

4i$3 J 4 j jiT'jiJl j *UftA (31 (<_^sdy5]l ) jj j)kJl 

# • 

^ ii Jj j^vJI ^ i) jit3 Lua 1^1 1 ^-j <£ I iJliiH ol j^vJI 

^ v 1 rr^- ) 

4 1^<J. jJjj ^1 <kl^ll ^il j<p aIpUj 5iU (J jlVl 4_JkoV 45 j 

* p ' « 

Ol jwVlj JjMJI (J ^Vl iklj JU ^ (Lipase) >JH f jJji 
Aki^ll o4a ^41)1 J y*£i 11 j ^yi^Ll iuJa^P u^i 4 ^k^J' 

- JJ* J*J **TJr&\ <jktexX4 ^ £jl\ 1 4A j 

5^l« ij A u£ <1)^ {*+££. i (Jwj Ijf 

^JaiJI ij^ j ^llaxll; 4il>U5l liHlJ jJLyyZ 4i j 4 jiVl 4_^ y ty.'k Jp'aJI 
S4w j4a juT j4p ij>-j ^ jlVl l j^aj^}\ IJk ^ c_J J 4 ij 4 4?-bl»j 

^1 6 jv!^Jl UU^II vl>V j9<ILj ^Lili tlili J 4 aJp~ ^ ij 

. \fi 
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- SjuUI J,l yi\ j£r - uU^l : ole ji^S (S Sji\ J^!l 
ciJJi O' jf J\ <J*j ■ i£*JA 1 J*Udl 4 pI.«J LT JpLcJI apUJ 

<Jp _jJ J — iil^> ^pjdi Ole jj^l y* jAi Xl*i *i(] 2j COb ^ 

ole jl . iirtXpVl Iua { y t7, --y — ijIaJl O'* 

^ y^y . T^a.'l *b lj-| o..***) 

a . 

j Ajlfci ^l^-l (J1 j ^ a-\JI ^Jp UpL.jV ~ycA~ ( Lipa'.e ) 

<—A>y<j 4 yj* A I j-ll *^A *b ^|p tyajl c > 

. ijplidl jl jil yS'y (^4« Jp JpIcJI <u y~i ^o)i dlfVl 
T ^ yc j;)M J.IAW /b : yC»l J^Uill j /y Jl J*l jri 

mm m 

^^pIasJI ap ( jl «a^*j Jlij (J»lv 3,* < j IfpUjL Sjl j^*L 

tiiiij j^-1 ir-ji J ^liTjl JT Xp iJopI*^ t/O'V' 

xp ou jr jab j . '^°o * Sji ^>.ji j ji <Sj jp- Jljf J 

jO> 4 L^iaLij uU yVi viii; Avii^iil Sjl j £- 1 ob'ji • r° ^ * * Sjl 

Z)\y~ a^ja f*-^* ■ cJx*il v^jl (Jl^ ; l (J JaUwill Ua 1^1 

4 y^ f y\ j* ap*jO)I ai* cJaJby ^ j . aU* < _^a*T 1 »Xp aL>Ui! ^X : t Ji* 

• r°° * J # t * 5 j' J> Os e-^b £&j 


JUUoii (j y y ^pl a«U> 1 O'* O^j'jj‘^i'^1 t)y} / y**iJ 

f j*i* 1 ^^aKwUP ^4{ o^* (^'jj*^ii f c 

f j'ii 1 ( t) 6 j 1)° is) ij *>b. (>•-*-!! 

4 t‘ (, 

bl 4 ( 6 J 1 OS ) (J®1 A;^b 

• ( V,A) c5-IpU 51 Ja*- jll 

olj 4 aIpUI 5il*j /4*Jj*yi 'j& y a>*jJU [J* 'y’P ylo 

’ p W “ 

Jajv* 4_^hi> ^piiJi <--u . 4 ]^** o 4i^xi ajouji c^>b” 

«-ib>-'yi ^ jpuji SiU uj o' ajuj 4 ^y'yi j 1 £* l**b 
W^ - y yj 0 ^ SaI* yZ'y J^uil ya. i>%^ 



6— ,X>* L/C 440 *Aij I 'JoliiJI i ' ! -<1 t jA^J 

J?l£jj J»»£. Oijlijl ^!>UI b il jil oi» 

JjU j^ 4L-^SK^ i. j'V 1 6-* 

-uuy Jtkj$} r ^Cfei ole;;! j»uj ouv r ^)i# a*>& o^rt 

— *4*^ — jjjL-Jt l c ^xb>xjJlj 

*Ja~-j lL^ £ jjtf-lis!! oil* ^ ta*S^J ^,U\7 OliaJiil ^^saj j 

(1) j £ JpliJ jji 4 a* JiO vi-lUJ J £ L^Oj jS t)l 

oil* vS'y oil y lUlij c i-illi! jt ^l$\*J^>i! t>l.lo 4JUU o*U J, Ja.Jh!l 

00 ~ “ ' ' ' - ■ '- 

« uy^ 


• v’jJC? I- 


h0y^*prvii- Tjp'iai' 

. . *. .. , =?. _;- i. }J- '>. |4 

*£«• . •.. ••:>'• "' h ^ : ■ I - v ' '• 1 : ~ -■' ^ "~" /(Competitive inhibition) 

, ;.^ -. ,.' . ;-. !"7 w/ : / ,/.*_£ I; ii • , ? "r ^ C • ^Vt> 

4?^ /? A?. iVC- 

• ' ^ • j •• . : £*._ ^ .>4.-:. n-- : . , * 4 -^''*;- ' ' ; *^ '-'* '*'"* ‘C’" V •’ '%• ' •- * ■■ 

<cJU# oUasT ojjgAj ^.yi JiC* ,JV& £ JAJ t JpbeJ! Oiii 

c-iisll ^£cV jgf ( v*'5sa) v >‘J JiU j& iiULl o»U (i JaJfcji d j 

■ - V... _ ; ., t ; ., :; r.;i rf'T hj '*cjy<£ h Uj^-^ 

« i^ta^-sibyi ’f < A^iii* jT jJa 
; - ’•' '’' ■ : 1 ■ ’ ‘ (Mon^otnrietitiye inhibition) 


i — 4 JLa» il^4 <#W?[ 4iP Ole jJ^/l Lr OAj Jalij ilijj 
dijL>*jjUjyi Jaivi; *>lts . la.*j — oUxiilb iJ » yo 

• ~&*J ole y&v "u^fj } 




vfilc ‘j;§0 0VT.JX": olc^^4J ; , t 

f 'l^S^y ^|jp ^wuaJI ^ 1 -U-l>*X.H A >~ j 

*’ . IaApC-vJ , <~- , Vipl | si5l 4**,lo ._-*»>- , Ip Ia^u<wuS* . ^.j wtii . 

w ( . ^ *’ • i . u? ; :■ •., ; ‘ -V ■- ,. J 
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. (Oxidoreductases) 4-5* Idl Cj\£ y\— \ 

. (Transferases) ilSU dAc jj[ — T 

. (Hydrolases) fl d j\ — f 

m 

. (Lyases) OlcjJl— £ 

. (Isomerases) , <oLixjl <JjU y[ — . . a 

. (Ligases, or Synthetases) *-UI OlcjJt — *\ 

j JUfUl OU ji\ 

* 

( Oxidoreductases ) 

4**5^bJlOLl<^ y* ^4p L^U-l (j 
ij ( oUarll oUL*)l y* 4*wS""ldl Ix^l^ 4*Jj . 4ili» 

Sil* d!_/pJ-l Ci _j)l t ^ij (J l^Uaj l* oil* 34 *S"\ <jt <J#j ydl yA (1)1 
*JjUlj4jijj (1) j^4ll 4«5~ts OUL^- i (jj 

• c?>' «s"*Vi J y^-j 

4-m^"I Jjl 4**S^t2T l^Jj iiLilj l*| Sill I 4*-S^lJ j 

4«ThS'* l^-u* ^Jjo l*jj t (JU (jf d) 

j&*\ jl U_j _/^5} U4 aL 1*|j c j-<d^ <di 4J0j^5’” 

. «iJUj4>- Jl jj4(4J~l 4^1- 41 p uj 4^ lT 

(1) j jI^JI -j- +++ ^ ++ ^ 

TJIp — ^jojal’IlS" — *u jJ-l OlJUjJi *UJI ti il jil 4~5""lJj 

(J* jW , * ii. t C 34**$^ I o4A jfi**dc\ ^yu 

oil* djM**_$j4j[ aJ| j_p£*J (£4^ Ja^uiaJ ^|p l>^4»-t 

1^1* <p! jdl f Jp-UJI 5iL» jj4j| Ja-iai' Jp j^ill jkijj i 

c 34 *mS" O le jl| 4*J-I (J 04^ j 4« j . <oL» aJLaXmJ 

« 

( Oxidases ) (( o 1 ^.^buT’* 1 )) jc^j, j 



Ol i) I^Jp (jilaJ j Cf&rjj ^ jVl JxJLa; 

. (Dehydrogenases 


j ^ Z*[~Sja olx jJj ijvIa 4iL^Vb A 9 ? y J 

^ yti (pi <■ (Peroxidases) Oljj.L~Sj _/Jl ^ OtJl b^b 1 - ij jLik'hl 

• 111 ill -L*«S^I i)jt (, 5 *iil (Catalase) c 

Oj^-U^l J| Cib’Ul J SJ^^ilOU^Vl ^^51 j£*.j dJB Jp j 

. C>i j _)J\Jl^Jlj O I _){■ U*~^J jJI 
S-i^l jjp jpLJ ole jiVI 4 p ^ : cdjjJLwS’'^! 

m m 

^bli <iwf- [S^T I fr l ^1 l^jjyJtjuJ liiJi j t d j^ail 

Jji til aJU-1 o*La ijj t JpUdl SjI* <*1^ 

Ol JjJLmS**! ! a -La ^aIj ^ *lll ^ I *^*“*^ 

-L-Ip J JLj&\ 1 — <J 

jjwU-i'lj— ( Cataechol oxidase, Polyphenol oxidase & Tyrosinase 

. (Cytochrome oxidase) ^J^y*r 

tj Ujj-jJ^j <- «4j»I j «p y*>£ La LjaLi^*vj i cIjI ji>X .* £ t 

*J ^LaJl iljil ^ jwlp -Ui^iJ ^Jp 4pLJ j i OLLJl ***** 

J^Jl>* j j (Catechol) J — Jl^Jl j (Guaiacum) 

bjSyjf'l I b£—s.i *JU- Jf Jj i Cr**jjd\j (Pyrogallo 

• •* 

Jp j&yjjd i jut Jic Jldl JpliJIj c JalSil (Orthoquinon' 

t J j£vjl£ 




*1 jif' 4 Oji\ OLS ”* jfi fij iolp SU-wS^Vl ^jl O ■ £*&xTj j 

*sy j t ^\ ( y> U* ji' j ^lidl j ^^oUUaJl J j! j-jo Ul (£ j>>J c j~* j\ *tJj ji 

. j** 4»p ^.jLaJI 

<JV s^Ji <J fi ^AAt vl *A+f> ) 

xSh JA £?UI Jjj^/l jjWI J$> — £ y^\ 14a &J*J — jpJJ ,y> jAA 

. 6 j-i>^A 3 4"^ 

fJ&AJJ Otiji ijfi J Oljj4 y£\ 4>J 

4 <Lll 4-JUJl 2p»*JV I fjA U* j& 3 »— -»l yJI i y*^ 5 jia* £j jJl 

t i^tiJ ‘ */• ^jfi 4*«) i£ 

• <1)j^j^ *JLwl S”"l <Jjtj JjL-Jl t£j\J? jfi $ y?j (J 

(_j 4^ 4 T^Lixji t Zj I y> J wA A^'^i i 4»c r ^ 3 £ ^. * , u Jt jiti i ii w ^t 

^3 j} yy**S i b ^ 4 <— J l> i j^l ^*^4 3 4^bLw)l ^4P 

OU l |/.>w«S^ s yi 4 >Cj <JL.jP- t (£ y}?\ J j>-j (J dj^l 

dlp-J JjJJaXjj 4 till U Jj^i! ^Sj*aJ| -J 

: ajMI aJjUII iJa tf* oJ*S " ^11 

jjJU-f I 

*.r 4 ' + f 1“T — " t*T ■+' T Uj • 

^P (Sjp^ Afi-yfi,^- jl^#T <-l>-^ ^jA <Jj jLLli 

y^A^ 4ij t <1)1 jd-lj C*»ldl b^p 1 - (J £*m \ j JlkJ jJj 4 4j4^-1 

^ b , ' ) '• ‘ # * • * 

w U S^ l^jl ^ t— ^ j* 

CrttySfy J} OLT/I u AA Jt ^4 {j*rjj^>y\ JiiJ up 4 Jl>p^ij 

• W 

• f jjf'jrtr'^ ' *3^3 (J C >3^r^ 

lUJd)^ 4 5 JIa4!I t j* \ jA (j 4j-d"l 

Jjl 4^1 j 4 Jj ^lllj 4JUI Cj\j£ j* i jp- j Jiao 

(J 3*3 4 <Sj3^\ (J jjJi jwti <1)IS** <l)|j 4 \3yt^^\ <A~rnS'\ 

. <J j r ,jiJl cZjI tlr^ 14 a 
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(_$ aJ A 1^1 1 £jA iJp I ^cJjV I I*Aa I jJl 

4j! wU>il J . A Ja«5~T (j ji Ujj jj-l 'iVl <3 j» 

• « 

^Jl!i JaJUxll *lil JlO^ jj-tjVl -U-S'l _>» dJ&J ^Jp OpLj 

• • 

iiU 3 j Xp j . J |T U ^ 4-1 V ^ , 4 * *U^ J; jt 


4 Jjill (J jju {£\ ^-l^V Jj *L*tSj jtJl < ja!>w^v» ( 3 l 

<i jj^! OjM Jj j* JfljJiil (J] l* I 3 ]i 


. ^UjA-l JL-rt’ Jp JIJ 1 


l$j&j 4 ^ 2 ^ iljlJi UM>- JT J ijfr-jll ^JLi jj 4 -—SjjJIj 

aJU- (J j*i>- *^ 5 j 4 4 ** £j\y£"j> (jc)l jU*il {\ytJ 

A>t £tviJ Ij 4 (Horse-radish) « olviJ-l J OLJ ^ 

<_5 aJsLUj <iJJ.il j 4 aIUJ)) oj£*l jA (J 4 <»U-I- ^Jp t£jp£- 

■ « 

. iXjL«wJl Kmj\£ jA 


tjLJl$ 3 l (J i _j)l *Jli rjJ^II U* 1 jJlilS 3 l 

^ • ‘ M ^ • 

^p U*ljjl — jVI 4**»5"*l (3 tiXj^iji ^p aLu ^asi j 4 A*J-I 

■ uv>^^tj < 3 i — JjX« 5 j ./J l 

w * 


+ » r -*i t 


( ym) 

< — 



Y 


■XHXaII OlT jjj 4 £*pIj OLill J jdljl^Jl 4 j ^jAi (^AJI Jjoit J 

(j Cj\Ay j^p ^U)l < 3 J* aJj^ a 1 ^ 

^ L^U -1 |*-*»i*J < w j*Ui!l (31 

4 >jL 5 ^.* c 5 aI*L£j ^\x*) j iS y^~ i J A 

, Uj! jVlj -ULJlj 


cjLL^ - iApLmJ ^jl ulr AP jj,* • 

t j ) aw ^kuJj 4 j>-T aUj j 4_-S ^ ja Jv* jjAj[ jaJ^;< 

4 3 (31 ■A.w^'td! 3^1* (j'Jfj j-l{i jJa £* 



m m m 

i Ifd (£l 4 ijlj*V OLill Ol JfW^-'JJ.-UfO ^3*4 c)l ^p 
c!j^U*hS^V| <3 y*Nj • ji’ (£ _f*~\ < — J ^'j A <3i SjU 

S*t«5jit S^lil (J"^ * cA A^jl jAt Ol ./’“'^•J J'-'jf'^jl j 

• • m Ik 

i js*j (J 'i/j ( J*<J Mi l»t .si jil pA o ^»p jl (jv>w*<^Vl (3i 

•I 

I^IpUj J j £ 4tj*y t)t cj! cP y ^ _j 

cU jit <ji J jtj£ (J j>*N Ij £yo U^l4>-| 4 d)tJ.sL 

I cij^l ^Jp 4*j 4 UL£u»b 

m m 

.(Hydrogen acceptor) jMI ZLjc~+* iJlill^pj (Hydrogen donor) 

(Schardinger enzyme) y£.Sjli £ $\ ^jy^' 

(31 <-UA4lL* jytll S+J ^ lj (3^ ^A ~IpL hO_j 4 ^jd)l (3 ^ Jp ? _jll 

<3jj' «ii dy^j *jj4, dj^ Ipll 4 ,>bil <3jj' ^j»"J J (iL^jjill 

• • 

: Ji \S~ OjDI ^-Jp 0^3’ 
V A, . f I -f- 4 j I I ii X •<— f I -j- I y Uj -f t 4; il JU 

dj^ucLi^ <ijj' <3jj' 4*A4)Ujy 

( o jl)i ^4 p) tiiyjjill <yliy 

pA 'i/jl 0 ja j*> JpU:)I IJU (j (j&rjj'k j^l 

c 4y4ll«jys)l Olj-Ul t 4 i «>4}Vl ^y n£'j? £a *lil ^a t-tS^T 

C)t i[ c 5JI y>V ij* j ^ J d)l J**ll J JpUdi 14* J 

. li o j^*a »U«^txj d^#~i (jUSjlil 

o.Um^* l) ^ jAj tl>l jC.*P^ jjJL^- l)l pA 3-\p iJLlll 4 ?***j^ 1 (_$ c-Sy- 4#j 

tiXJlii j dy^s^l 

c- j*-LfO i J dJLJL*<<^<«Jl J dJLlLwS'jVl j dJjjuJlj 

" - • w 

Mt« ti^c* c <UOil iilil 5jIp ^J^y' <j*~iJ V' 



fjy <J* 

. l«-lSs/S: J ft yU->* J V 

a) o^>-j*b/ j^LmJI (^ ^_j\>-jjaj Vt c£*^ (3 aJ^-? 

• a 

»j i— jT" i£ J*~\ ^ j A °jj^ j . ^ y^ d-iiaij & a-^-I Ij^AJ- 1 iJ 
- — Ol (J&** [ Cj^s\a i ^di . aJ] fljliVl ^«^il 

J, — *jo — (Succinic dehydrogenase) 

f t d>^i d' dl ^ j?o_j u^- j ja^ii ^ j j>yy^ 

c ^ j ^yud\ y\*£\ i j>- • (j aJ.^VI ai!U- <Jf j _f>^\ J*vS”*bo 

; Jpli:)i Aj'i/l o! j^a ^~ I ^^3 jJj 


Ui I I il _ Oj £) 

a ■ 

r 4 • f j/j^ 4- |[ 
a, 1 1 £3 — j.) A) 

a a 

( u^ 9 - ) 

'y* 4 : 4- 


4 



« — ■ 

f 


-bill) - r 4; ii 

fj/jV + | 

Jb I I fj- X J*j 

( ^ 1 . L ■•.'■• ) 

r'r 4- y^. • 


. <j\^-_JJ»b^J -J. yfc wf ^ ^jcLSj.1 c5j^ (J*” (j |^J 

r 

j 'S’ caLS" ^.C 4L^ (_§ vZ-*l a'4^*^a*kr' ^i^)l ta . 1 

a • a a a 

A wLJ (jca^l a^UlaJj^J i) 1 — : ^jy—S^SAdl 
^L-Jj !t >oil ajUbaJj^vj » j (Nicotinamide adenine dinucleotide) 
(Nicotinamide adenine dinucleotide phosphate) ji3l UJ jJSjd! 
a'^"jj‘kr ,i j t*c jJ) U*l J $\ (Ja-ajj 

( Isocitric diji ju*jmo^/I jw^-jja^^ (J\i)l J^jc j ‘ dJJUl 
i J a!/- jJ dL»lJ jkU Jyfr ^ 4 dehydrogenase ) 

a a 

JA J5" J dUiJI AP jasM ^ iiJL>-j , g\i*j jU ^ {£\ 

' • a • 

ji aidj d ji a.««S^ Ixj j i _)*Vi 

. Jljdi Jp 0^*ja4V' 
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dJU^-jlLT,^! dJJlil { y^' •XhS’^S JVl jjj 

I -Ixj pL. ^j^ 4 a*U aJI jAI aJL^ ^ il j_4 a«IAI fl >U» 5^*yi ^yk jA j 

Oi I I 4 Uj I I 4 


1 

y Oj . tl> I j + 1:4 7 - Z 

| tjf- ^LfL 

„ 4 j 4 

T - 

I 

JUII4 

( il U 5 jt ^j,***?*) 


^ I j -f JU I . Jb 4 


Jb 1 14 
(diJU <>>) 


l)^ CjI_)U->-j ii)U Ap j*^£ 4liA j 

* * t» 

. A?UiJI \Aj$~\y y Tt j>- j (^j)i (Riboflavin) JjtiMijol Jl 
j*j ( Flavoproteins ) « OUaJj jj ji>li]1 » ap yJ*\ dJU Jp jlkj j 

* *^1 l 2*J L ** c5*ill ^PjJj 

y (JliJl ^-ill ^ a!_>^I ajtjJV I oliil^l oJu£”t apj^I oJU 

: li~ tliJij o! 


J>t CfZjjijyi+i/ j/>[ v»'y + Y*^i • J*'>* 

- » w ' • 


A' v-~ t*^ ( a*J1jjU Ol jwjj* ^<1 l^«ip JjDaj 


olk.il I ijp Jjuj t*j j' Ol -kliJ ybj 

•• ^ 

iJaj jj ^Jdl ( Malonic acid ) iUjilll yk *- l^L* £ «i> c ajj^JI 
^ Oo do acetate) Ov^k^jijjVlj c Ol -kl-* 5 
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— (Urethane) — Olia < .Sll l yaAjj 

. Lj jA ) OljU^ jj-^f'-^l ^ jJp JaJU lA 

515UI ok jty 1 

•> 

( Transferases ) 

*!£ jfrtj* <£** APy*^ ^Ai '-U'Lwl ^11 Ok Ji^f! APy&^M 6 j»fc 

Ol ji ^y* ^Ijjt Jjjj iJIA j+ya&j . (S 3iU J) Aj^pp SiU 

lP'J ( O^U-I ) JjSjLlj ijf^\ ) i u^ry^Ci ' 

: aJUJI ole jlVl ap y.*M o-U iliut t Jy* I j oLL- ji)l 

« . • 

Ji c^' <>*" ( ^.0) J* ApU olf J 3 i( I ) 

<y^-'j cr^“ c5?*^' u ,a ^“' j4^ 

o[)w«l ^yJI y)l» ap y*#M o~U <3yJj c ^Uil y^UTVl 

«* « 

( Glutamic iiylJylA-l }o»l ^1 y l^i*' {j* j i ( Transaminases ) 
* <LlVl L*UJl itaUlb ipj^^l fi-lft O^ApUJ j t ( tranaminase) 


V 

1 

^4j 0 . -b l) 

s V 

1 *h‘-h\ • I 

</" 

^,-b 0 . *b l 

+ 1 = *) ( “T 1 * *J + 

1 

1 **' 1 

‘l 

-UliJ 

jb 1 1 a a* u ii 

a, 11 13 


y^UJVlyL*.*- 


JjUll 

^lUli yM^ lijt yio>- 

• t 

tstr u fiA ' > ’ 

y-S"U)ty 




jpi-T c-^yt (^} c-S* y <y OIL- jill Ji-iJAj ^Jp OpUJ Ole 'j\ (i—j) 

oip Aslli JaJyj c ( Phosphokinases ) Ol jU-.CyL-yill O yJ j 

( y — t — yot ) OlL-jiJI lj£y*yi oUii^lb OkjiVl 

fc-p Jdl JpUJI Ji*j . ( y — f - ji-it ) oUyyiii <>- j^yt j 

• « 

: ap » 4 a J»li> y.* 
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y — jjfjkr _i_' ^ y — F— 

« 

c-jT y ^y (Glycosyl radical) jS^U-1 JpUJ Ole jJ} — >■ 

«* 

^ji 0^ll»l {J J^\J L* 0«ilp^ C ^ jA 

M V 

>i£y OUjofl oOa. <b.l 4 (UDPG) (Sj OtL-yll 

■ * 

: <^lJl ^LiJl JIoU-j <£*11! (Sucrose synthetase ) ^£«Jl 

jt* *?_ ^ 

UDP+jjjCJl Oli-y y QtL«_*» - 1 -. \ <£ * + UDPG 

^ J>oL(««<yt)l ^C*^) ^S*Aily 1>>1* j ^ 

. 4J j\P OLL* jiJl j 

« 

Oli^yjl j _/ l*ij^ l^Ji*! y*j 

# • 

l <^UJl Je-Lc)! ApLo <£«iJl ( UDPG transglycosylase ) iSjj^j^r^ 

UDPG 

^*<C w ill y^U- laJl "h UDP — ~ ) “h UDPG 

Ol4?-j ^ ^4c- ^ <£ y^ tpl* <£y* <y '*i*> 0 j 

. 1 — ^ liJl Ja j\jj *huj y ifA* 

Jai JJ«II j\ *j_*dl ole jit 

( Hydrolases ) 

c^J 4 ^Ijll Jp }y <I»*lC JjJ <j| APyjM 6<XA ^yJ& f 

tJlll »IpLJ OU j[j i (Carbohydrases) Ol jjj-^iy Ifi* 

jxtj imj\ ^***Vi_5 ^ys».tl IS" jwVl edsjij Ajy^l 

tSy** 1 <i^ cM^ J* 1 J«*» >’ij 4 (Esterases) 

m 

Ole u> yjj f 4 j j — 1 iJ j (Peptide-linkage) 4-iJl ikii j ^ 

m 

(Jill JJ>o!l Js-LJ Ole jijt c (Proteolytic enzymes) 

• • • 

. 4-u*^l ^Up-^/1 j OlU*«^flS*’ ( 0 — iJ ) 4k)l jJl <£ jp^ ^ 

Oljt^l (ji Ipip ^Uaj j^Jl — Olcj»yi «JIa OtApLjJ^iM ^y 

. ■ j>Ui)» — (Deaminases and deamidases) Ol Jj* 0^ c5^y 
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i \ jaj ^lil JJ>dl olcjJ} jS ( Yi Jj-u>- ) j-w aij 

* v— o<-La ^'1 y j 

(Tt) Jj-kf 

oUt J JU.I JJ^II olcjij ^ 


<>« £\j 

^Lcll 5il« 

: .f/P 

^pMxil 

• 

"k <— t(jj jt+tS' 2 


:VjT 

^JdlS^OPOUjt'] 

(0>L&l 


hiijk 1 

jJUU! 

>J J; UI 


jjx'J 



/■% 



>^J! 

w 

j y£ Vltf 

^sCji *\J.\ 


v! 



:tiU 

m 


( ) j/Jbr 

(\ Ar*Sr^ -A* 5 ^ 

£>\jJ*~> j£jbM 

JrOJjll 

7 

*> 

•v 

jjfjkr + jj^j* 



0 


(uVu^-i 5 ^ 

jc$bUT 


( ty. ) jjSjk- 

(n'rr a, \r^)-^^l 

jUl 


i\y + j jfjkr 

Ol4**« j£LU- llx; 

^JUVi 


Aj 





( JaJL>a1 L ^j j ^JL>i ULM L^jb £j* cjlrLJl o> 

j^Lj p ^_J1 L-jJL^i L»1 oLj^jTj J\ L_lJ1 JL J_,V1j 

VI < jJL*V ,y> VJb « j^LoJI » 4-Jf ~- J ui j . 

^Jj — 5”jJ\ j J~L*VI t _ r ® oUjjJVI (y> -Ja Jj- jjle Jjj -GListM (j L$j1 
^ ial*'v~ • ««1^ l— £«in {jpj} ^ _}H 2 

(Taka diastase) « j^LalSb » 0 ^\\,*. ji..2j\ ^ 

» OUj jiV^ I^y> <C ^PtU ftJjfc (jlc f£ j2seJ 









- . - 

ci L&l ^>1 <>« 






( ) cIjUJI (jlLl JJUeJl Obc jl j 


JpliJI ^IjJ 

JpIB SjU 

f/7' 


-Uwf 1 + j^UHll 



/■N 

n 

s-/ 

+ jjUlUI 
(iiJjU-V! 


jwp-ljl^l 

* 

% 

T 

0 

jio- + jiliiJl 

(>U jli-l 


*> 

*=J 


«• 


i** 

^.JJi + <>2 

* 

• 

« 

0 


45 U»y oUji! 

( Lyases ) 


ojj Jaulj^ ^Ul jlk&Dfl UpL J jl olcjj^l 
JiuJl 0 pU 3U»}|i ou>l ifjp jlk! aij < c5 oMpIc* 

. cP jlaJl J*i!l OpLJ if cr f*)l 


(_pl dJlsf ( ii — ii ) a]»>! ^) l jJp wU-Lj U Ob? jlNi «*U 

4 <uwij jl ^JpliJ! SiU ^ c) JU-f I (Jl? 

»IpLj (^j)l (Oxalate decarboxylase) ^ _/>i 

: JB JpIB 

j*L-<fjJ jl£vO «X> II ii 

Jil + a. llii.a, 4 1 

T ‘ > I 

di-4 jjil! i ja+>- O^L^Vl -bill) 

(iAJLT'Vl 






- ah - 


y pH I dJli^ (I — il ) <!ajl ^Ji jw&s 7 ^Jp 4pI~j U L^. j 

c5*i)t (Fumarase) JjjU j*iJl f j[ l^id yj c l^Jj AA^aj Ji JpIcJ! 5^U 

: JhJI Jplijl 4 pU 

4> I I il . ( 4, I ) Ju il 4j I I l3 . 4; ii 

I ;=t '^ + ’ll 

4> I I il . Y 4i il 4, I I iJ . 4i il 

(iiJlil jAiJ" ya.A>- 

i j^LiaJl ^3^Uaj| ( o il ) ilajljll ^|p 4pL»j l» UajI 

: JpliJl 4 pUj <£411 (Aspartase) JujL—Vl ^ j\ lilt*! yj 


4i I l il . 4 j il 4; I 1 il . 4j il 

- - - T • 

r 4 i 0 + || I 

4i I I il . 4; il < ~ 4j i 1 il . ( ^4 j j ) 4; il 

«ii> jl* ^i!l tiJLjjL^Nl y*+>- 

4 jlixiVi £^ljll (Aldolase) >lj4)^l £ y\ AiU^Vl Olf yl yj 
« OU- jill (jUi — til — jyS' y » *-iSj>r J* 4pU) <^4)l j 

• (3^1*11 j^**ll ^y cii 


A;Ua 1I OUjiJ 

m 

( Isomerases ) 

yj (. Silil *\£ y? ^ A-Wi Ol a^»1>- OUjJ^ yj 

m » 

(Hexose phosphate isomerase) jiyy*>J Cjli^y j f j>[ l^i*! 

. <4jLL» y — t — j y£ y — t — jjfi'jk' t$4ll 

« Aj* y~>) y j yy # f ulc jJ^/l o4*> yj 

j yy^\ ulu y J/ 4 pU> i£4ll ( Triose phosphate isomerase ) 

, ti,L y** y 4**451 4*»-5'jj4jNI a^W 



J>T C? ( jA AA ^£2 OlC iiU*J 

(Phosphoglucomutase) jJ j~* y~* j* f j>[ Ji* 

. 1 ji — \ — jjS^U- 

*Ul OU ji\ 

( Ligases or Synthetases ) 

— — .ii c I — fi ^ ^Jl <ApL*J i— ^L c y I ja£\ o ? ^c jj 

• « 

^jOaJ! ^.ji dliS 0 ^ t ) ( ( il — il t 0 — ii C '—*5*' 

' </jM J* 1 i 1 ^ o-j 

• * • * 

: Jj if (Acetyl Co A) 

( Co A ) 1 ^ J»VI (jjil jll "h + *IjLL» jiJl 

( Acetyl Co A ^ ^ Synthetase ) 

1 <jf i*V* j*i + + CjLL» jiil 

* • «• 

( Acetyl Co A ) 

(Pyruvic carboxylase) dL* j jJI jj jf s jll tiAjt 1^11*1^ j 

«k ** ' m 

: <Jbd! JpUxH ApLo c^JUl 

I j,Uj + ^1 ii + dLs j + Oil* jiil 

J>lS\ + OLi** ji Jij\ + ^iJ! (jbJ 




y&A l 


• AilUJl <3^1 ^p Lj- jUZj jr _>'- 1 '" 

Ji V- 1 Ul£U J*b Jbf J Jl iWl il >1 dXk, 5iU> ^ fi-> 

yl&A Silp 4 jUjJI aX* c-?-Laj j . l|lt ^S'jj kh ~*} 

m 

(Respiration) (j-iidl kJS" cJUjoI Jij . dj,J& JuS I 
jt > t pl^JI Jp OljJ-l j oUi j ^jUJl J^UI LU jp ^ 

(1)1?-^/ 1 ^yav J £U- — 5JL*!l eOA ytlk. ^hl jAj — illU^ <3*^' 
JU 4* g*t v 4 i$jW» cbU> dili J* J~iSV 

«uK~ clloX^i Xu 1 jjiui ( V l^OAl JC 

* » 

OLJi y Ojij&l X-5~t j l jv^w«S < Vl cblJ ijf- tj ^aA» 

• «i 

— OLLk^JI APj*^ *>ULi ^ t c— oxi 4 j 

. 5illa)l O^Uail J) ^ 

r ‘ 

IjjJlp il oX-S^t 4iUaJl J^kJl <u* y ^jUtJl 

<Jl*jCU*»l «£Jb <— .Ua ~ J j — *uij j jJIj AXAJiJIj ol jX|^j 

jt Jl jk I ( _ r islU h IJU ^ j\ f yj i is j4-' 

y j*j 1 ( Aerobic or oxygen respiration ) « 
y £yl\ Uaj . ptUJl (J mJk$ aoUI iL,J\ e jUp! 4 J*^ m '-"t* 1 
3^lU ■>■ jJp <X»lJ OlJ y <Ls^li? -_! t_Ab?“^ 

J-*5^ (jU £j y>[*aZA] Jp Silp ^jko 4»i* — 

dJttl yj i JjbJi j& iS y <*Ua31 



t) j* (JU j J yS (J] till! l^i it&Jcj Jl 

jt ti j^U^I OiW 

J?Lc ja j (Anaerobic or Non-oxygen respiration) « ^->**.^1 ^Jl 
^1 Ob’LJl . o o jlai <0 ^ j5j c£“M d y&\ — ll 

— o j4£ oUi — L?l V ^^aivJ <jt ^is^J ioUll <-3j jiaJl tjl 

j* i^i 

~ .. • . } ,..,.• v, J I 

5t b Jl ; jp^i (J* l) lib I ^ib*'l5"" '&M3tUD <^jv*^U j <oUii liLijjl 

^}lL,aL vy iV . 

i ijt - .... ■-*-. •.-•> / . 5 ; ; % AU* !&' •- (aoUBtmfca^) 

_ I \. .•■*.*' , • » I . - C. • .-' : . ’ . - «i.-.f ' "V iV'i'.'i-- ■* -^‘- ■. V » ' 

SUbt^i OU L jo a yifi b jrC^JI ^ [£ t j>I fcl ^Jl iJbAji f_, 

tti* JZztS/'t iiliall (^bJI J jik; ij t .ij-uiJ juJij jU^ 

! ;J.r-i- jV-JjSL „.,. » r v ; ' t.ail ^.. !U*L* — .'/*% ij “‘’‘^t,. '' *V 

b jC5\i b>S«^ «*jb _j C 4j yjt£- ji- $\ y iJ*S\ Af iliUL/Jl 

J] Jilisjl ^1 ( J^bj^lj f ^bj^y/(j _^i ySjCJl 

ij,) J ri^C -^*0^ (5^1 b jc C->l 

Ij...; • ;. .. * _.. ■ 7 {.^i t: TT‘* { • : • _ % « ..-■•< I; ‘* -; '* ~ 

tii ( ‘b'br’ ) jj-b*^*^ j b C OlXj^v^Ji f. 

.■ f -k- ii ! %^T jA Sf>'n%.«M< ^ - J-V^ *?,>!_ =“'• ■*•’ 'V. V 

b^c^j f c( +++r- ) iiij-b4 — ^-1 

v. fit" -r» _■ «v, | ' ^ i«. ; .< y r £. , (i^- • * 

b^Q-l IjJUlwJ cbMplidl oM Jilladl t aU <Jj[ 

^Jl j^yJL MLij (Jlj ^ 

J.; I ’ J . i/'b m fi,:- , ;.' % -. -^7 >. j i - ^ —J, r .-.-*'' 1 ^-J- V.'J-.k fu-v_ S-.-‘.J Vu* 

^ (6h^mosyntKesis) v Ob^>Jt Vbji 

« . I 1 .-:■ ; ’ 'j'-'i... H >#,.* ii 

^ - v\,. -b - - t - ^LJI 


I J- # t «W.-.»^:.<. ••=- . 5 '-' "■' ' • ~ 

. -.■ " *■ ‘-.-A * ^ f, 

• , tfS'j®? f . 
iibajj s lyti. ^ -V* - d^*' 

• J^irfyl) of-:£.J$) 'k4?^t 

(J pbji u-jvli -1 frbit (J A?- (jL^i b^C^Jb 

Jui 




-‘XI 


K-.V »• fK 
;. ‘ • - J 


"? *. *' 
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L* tjlpj C (J$ ^pvjl*x!l P* l»AA 

aS~ ( jikjj J 4 *U j J JJ j£~ (jtf <Jj 4 *[ J OwUmS^I <US iU-fc^ll jil 

l) L**A*a£ ( I oJ& 111 Jp iJJ yJ ; A*llaJl y txJ S jS 
t-(£ j>< ^1 j ^llJl (Jl^o-Vl jli ( j y ~&' A ) T j^** 1 

: ^bUll J lT *\Vi (i^Jl J] &J, o ( ^>- \A* ) 

_yu* *\V4 "M ^ 1 + Jil 1 •< — J 1 + J jy*^ ^ 

iilk'l A*j ” j i JJ*jJl *UJi Jif ^gJl itaUil y> itaUll g*1aj 
y* i I— y* ^ (_C jp* ^1^^ ^ 1^ *-Up ^^II ly*-— P-* aaUs^II 

• ( <_i^ *—>UI (J ^Ls^iJ dlB j* 2 <^L*« ) tlil j o jj^£3l >^**-5^1 ijb 

C AAjLJI i*Ull iiiUil I^Jp JjU Jjl <!>L»jJb d.»jJ (*) ( j^si\ aJ^ J 
<u1xvmj ^Jl y lyj j J>c3 c oJliU.* e jdZ' Ol jla>- J AdJU-l c5 V"i (Jd 

OU jJVl^y AP _y>^r ^laJ-i eiy ^ jij J c < — »UJI LU J U ^S"i> (Jl^“ ^•b® 1 

cr* J • (j****^^ d-*>- aJ-1 L^U-I ^ J0./{ ^irj^t 

(j o U J U a I I CJ"^ _/»il <3j j c (3^ jv>“l 4-Lf «ul Jp 

. yuai iilUl aJ~ jj U\ j j JpUJI ^1^* Jilc 

flilp •^»w^*ll) ^gll jl^ll A^ljUil t^»l j\ Oi J J 

‘^\)'A i r lj ) . WU.I j^" b^pj . iJI ^)l CjIjUJI U^>- 
jl JJ (J I 4 ' — c dU^JU Ulp J jNl t 

; dj-ui lT — ii\S~ ,jAjll • U-Up j . iJlill Id*^ 

^U^lj Ji Jl^d — VdJ' OUJ. -Up Salp 

y* . «-lllj o^jj^ll ^ \j J| •AaJ""Iij (31 (3c^ 

il ^11 y* b r U JT ai; !•>} 'yi aJUII b^UIl ^Jc J J 

• • • 

* ^) ‘ |a|i l l j j«^H Lii (( •■ <*»*n )) lx d jSi U (ft) 
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. LIL*^I <_^j OUaJj jJI ( Ji>d JllL>-j 4 LXA-lil j iJi j4;|^j^]| 

4 

« j^P j <jo-l j*m)1 I ^S""! jT SiU U-U^t j JUTkjl 

(J uJJjJ 4>«Ju jilijJl (3^UaJlj L^mAj uLL*^/I Ays'll jijJS 05 j 

\£ jsj j^Ijj^U -bUju l l II JJvf- -Xfclio L< !.Aaj 4 oUl 4 >mjI 

. Zbjb oJL* ^^llaJl 


: jJsft j* tiM\ 45UbJl aUSJ 

— l^vflJls a>- ^aI jUaJ Jlj — Li/' ^ mkJtl <olb)l j] 

^ y oUJt LLj Vj — L jjJ-l lLI/ ^L5) L jjj^ 

JitfUlll P 4 Ljl j> SU» Ji JjP*. jlii 4 tfMltflUl 

4>-ji £* j (!)L>-fy <J C-d~J 4 ^U-5<Vlj ia^l ji-l 

lJUbj 4 A> Ja*>*j!l Sjlj>- 4>ji JjP 2^"“^ jl <■— , L*Jl 5 jl y- 

(J ^LjJjI Jij 4 jIa jVl ^L/i7j jjJJI ou-i mp jjhLij U 

Ojl J>- L-J.J ^P ^°YV;6 OjljJl* OUlJl ^j/IaJ Lji*Jl OljjJI Ojl ^>- 

* If- Ja-^l 


jl ^ y * _pl 4 IjI>-Uj-J^ *lpj (J — L.'Ul jjJJlS^ — aIiAU 

t»jwU4 j\ ^Lxv? ojl U jUi 0j5\j ^>- (Dewar flasks ) jl^ Jljj^ 


4*>- oli aL~j jjJj t/JL>-l (J jJ 4 UlflJaJ <!)lijji 

♦ill (j ifjp ^)i oUi jjJUi <j**> y js-'i/i ci 

JlL/ J,k3!l J4 SilJLw (ijji JT ift ji JL-J ^ 4 o _^iL« Lj>«Jl >Jj . cM 

V^J ■ *-*' >* J* « jl jJ- 1 j-5 ( j i »^-i ( Y'eV ) j*yj 

AjyfcJl (J LJpwJ.1 Ol jjLJI aL»^ 

Jll LJjJl 0&l£3l ^yJeS ^p Ojl jiJ-1 A>- j5 jl ^£>- 

^y / 3 jil j*y <jl3 Jl>“ LI (J^j • 4^-2*^ j^p LjJI (j jlj j*i» 

(jjJl dJij Jp 0 jl ^i-l A>- ji (J tlij?xL« Iplijjl AaLI JJ>iJI (JU 

. L^>dl 0 Jii Jl ji* /*£ 



An - 


^jyi Aii kJi ^ *jjLi ^ Ut 

A^slaj cjUI A> Xi-V~J 

Cits' J 0 j^~ A*il»*-S' At It 

*— r* *j jji^y J* 

oir^ii oJ — a iii.ij.j ( siui* 

4 CaLL^^aH ^^U_j 

JS' (j /- U,*** jj^ 1 l^ij 

» • 

SJl — ill jjCO jjA>MjJi\ t ^cdajl jj! 

. AiJllll j 

tj$j (ju - v_--S ' y (Jt ^c*j 

ijf£i j jJL* ^sli Ajdajl ji Ol . 0 1* jjj )l 
: AilkJt (jcujjl 
ji Citt** jj Cii&*» ji — 

m 

0a aJUUil ^Ijll *t> 0 jl jjlKC aS U aJ l.< aJL^I OUT ,1! #Jjkj 

^S\*Jl 0a A*^Jj jJt itjltj t j^~Jl U*i)l *\xS‘ t S' y Ja^>j I il 

. ^SwJi ajlajJI *lijj . CjI 

0 tiiiX j 4 j - jS' i jJL-t 0 aJL/- aLj I (J 4— jIa^^aSI 

ott* — ^ — di <1)1 CiLt»*^i — *\ — 

<Lj*jui\ yfi- CiLL*jiil jllfl.'.I j lijJl w ^‘'bh 4_S"^ll lUA J 

m ^ ’ m ’ ■ 

Jajl ^i_jSssJ A* j^ll Atliaili £JUS .. u£jlI1 *Lj CiU_/j (J 

jjfi j^r i$ aj JsjIj jil At it oJ^XwA tiSjl Aj I 

. jA At tail aJla j.l ya A j 4 Citt* — \ — 

il jl' Jli&l Atlkil i yyj OLJl (j l^Li A-Jla:< CjLLjJI 0a j 
jt^-Nl (J&AJ (Jj 4 <LoL-*)Vl ^ aS' y>-j 4 <A>- aJ>- 0 a 

-Utf> JjtJI jX J 4 l ^ I yj 4 aIS' ^Jlis)! aS' y>~ 

tgAS* ^Svj ^ 6} — AsOaJl ia»jt jd^aAj . aj jiU jJbM (j\ y>-\ j a-jSULI 


(r»vj£i) 



JU. *^}S Jj'y'j-Wj** 

A*>» J 

ir.tr 



* Ao. 


4^-W- (_j ol*x!l otj ^ tiita (_|^j • 4*l/ i y — 

y IfiA J^J t (1)1 oti « iJJi (J 4it<5> c 4#liaJI y» j&va 

U^U-1 J If-jJb- ^laij V 5*1 f cr -u&dl ji- fJb* {J JS j t Ilf 

\ V- 1 

: LM\ JUill j\ jJti I J*Ua 

If ^soJj **i* tia **w t 4^if-*Al Sill I CJIS^ lij 

Ua^ *x>-Ij j>- 'Sj**^ - ! (J cJL «A**» I Ji ^ OlijJ>- 4S** d)l 

ifJJjJ 4>*Ju CjApIvsJ Ji & Ju**^t (jtt ^ Olio J>- 4S** <l)Tj 

l j*»w«s r *yi j^u^sii (Ju &>• y <L«ji)i <i>i 

' l li 

(^jUJ ( — ■— ) ( jalA\ 
Y 

( Respiratory « J^U* d jl ( Respiratory ratio ) ft 4*~idl 

4»uJ» jJp j <pr y 4^1*11 oi 111 £jj auJ ow jTj'j . quotient ) 
lT" — T ^*^1:11 SiU ,CJ15”” li| ^1$ . t£ z 5 ^ 4$>- ^ 4 If 

bJJA 4 «m>i)I aJA J 1 ** j • aJ^ ^11 ^*4lsJi (jl# — tliV) 

J ycj l^-'V di)ij c SJJU* 4*Jl jJj} jj ji oil* (J ^«jCuJ 

. ^iJ** j£** 

yt T j^S" ^_jJi c . 1U** Ij-U 4**Ai ail* ^j r «*4i*JI (_5 U >a J?u«iI lij 1*1 
<1$ viJJij t *lllj Ju*£"\ til? ^ UJ-wS^t? ^0 { j«jw*5’*'^fl 

5lis . 4ji_^*ji ailll (j 4S**J y Jit tj d^w-S^Vl 4**J 

. , * ■ f 

T*urt* (Tri-palmitin) fl <jc*UJl » ^JJ! *t£ 'jT J— <~*U^o 

Cij)l (J JpUaijj c y *-iSyf VY ^ T*lJ 

I 4JiUli J***^" I (jU 

(Ljiy ^ ^yiv + V-otA + t ld»\«- T i v^+,l, A 4s.',iJ 

Ji tjfcj aUjc*JII oiUl l> U-£p c j — iujl J^U* d]i dlli Jpj 

. Lj ^JSJ • .V ^ 4)1^1 aJA (J SJ>-^jJi 

t 1 vt| 1 


i-JJI 


^yi\ 4 **jJt aJA z . aJ>*z!l 



- Ao\ 


l|»'l ^ l t AiLllA-! (J t) Silil 

e 

Ai ^S>-U!i ji£ Jj£a) l S~j , AaIA^ til JJbxJJ 

, ^«jIlxU 5 ^£L» oilS” 4la.«-o ol^$w< tiili -Uj J j>cj 

— i^Jdl Sitil xS\j l^JLktj ^1 ^ o j\ — <j yd\ IJLa j 

vL-JiTl (jU !jA J-Ai £J J>- l^JjlSj *)lj C ^jA 

. Oy ^ Jl 

Dp 4JujyJI ->1 jll y UwUp 

■ * • t 

cl* 4 ci cij a**«j D^f tiilij c Owb- j!l jy* j 

. ij! j^JI il^ll j_3 l^v* Jit * — >l*Sjl.l o«Aa 

— 5j <U*Jail «Ij 1S <L^l >- j — OtUjl j4«j (J j 

( , • < 

— <3U dJSJU J ( CtUlj-U^y ^^pt aJU ^ 4 4jy*aP ^If*-! 

(J^^VI — A*«Ai Oib ^ y AjJl (_5 l*«A*P Jj**^*!i |P 

dUUS'Vlj dUllI^**- JL-^t* 0> 5lii . a^j!l ySi Ifi tr i^ll 

♦ • 

<y» Jit liJJ^Jll Oj$C j — c>UU3l.(J iwUtJ! U^j 

’• 

♦ u'-i^t jjcdiUil ^y 2u^ lS~ liJlij < ^jUI Uy>jCJI •L-oS""! (jU 

ju II *i . ju I . JU ii 

• m * 

-H»,\ + J Y ai r + . T l.ii i <— T fr+ I 

JU II ±1 . y JU iJ 

( dJJULI ■) 
ju I l£l 

y~ v,r+ » t jj y +, t i±j t ±; t i + | t 

JU II ii 

( dJLJUT^H (yio^- ) 

jjlp jYT ^ — U jU** -L*U^ D iiJ5i ^Jpj 

yl r 

, liUlwlTVl J— S^tl Xp (i tijl) 1— L LjUfc* OjSvjj c dJUlU y&t* 



- A*r - 


(J j i Saif" viJli ^Ul (j^i ti J 

, ^j*l bjU~* ^KjJilll Oj^j aJI^-I oJLa 

a*p\>- y _ <^>dj| *| ^aJ-1 i>«— J'yi Ol i OUUI ^yju tJ -A* j 

i UlJ 4 j ^^*JI Salll Oj^i Vt — U-Lp 

^ I jfJ Aj ^<y3.P 4 *lil^ 0 JJ ^^11 *\**k*£‘ 1 ^ U ^JjP 

tjj i liiJlU <1 > j5oj (Cactaceae) a*jLa*JI aU<ai!l t bt)U-l 

i djyusiii j ( Mesembryanthemum ) J ^a«U5l 

. >Ui j- dijai j+afa ifi\ suai ji/j 

Jli 1 I ii . Jbl . -0 iJ 


j~ {!* '■Ai + i r J> r + | r +- r i r + ,i„.4,,u Y 

Ju il ii . w Jj *J 
- Y * 

AaX" ^y ji&si 4«/??oll 4*f” (j 4jlA-l 6 *Aa {_J_J 

<_/**! ti y lvai*l 4i Ji t Afllklll 0 jj _^JI 

jjfLiiv; dJUi j c ( Y l ii ) y jAi ^ Jpl*aJ jly-Vl 
<»1-J y- 1 ^ll t^j^l^lll c5 U IjAj c o jwAj gjMj&ll 

p 

c * ; * f J^Uil tJUb i+J i %* JLa i] l ^}UaJl J ^ jiil Jull Oil 

( 4*4 1 y 0 j\ y- jl ) ( y-*Jiil *■ yfih OULJI aJU C~J> yJ lip 

(JU tiJJjJ A?*JU jJJaJI j c ^5UaJl (J if* I jill 4jjJ?.4\ y^Nl C-ii^ 
£y)i lJUb t)l Jiull ^y j . ^yy^ajl *Ul ^ ^» JUmO O^J ^^3^ « Xjv-mS*’* ^ 

J]1 — 4j OUUI iuJ? ^*!Aj ijvajNl oV ^y^-l 

AjN — tiJaj ji"! j i*ixvilll 1 ^j»«-JI L?jli)l JiLJl 

, <j^j j^Jl JumS'Ii (jlj ^y t*il5^ IjJi ^<ill ftUl a y ^ 

(j iiAUS^ I ^1^1 y y ^1 j*ll AiUiNLj 

y jj ii*iM (J ^Ai« 3jl yi-l <>• ji . yJtz Jl jJaU^* A«y 



a)U- cAJj- Is- j* <i yttf (^i'l jJi)l J^Uil t JL a <J 

Jp Sjl jM 4>-ji ^LiJjl JLpLj Ia jf'i J~» OtlJl 

f 5 jl jb-\ Ol>- ji J iZ-S " I y Jl jjj*a*i I ^1*^1 

i3 _/5 "" y iS* y JaI* 4 «A> 

OlJt iJ»5k>-L <Jal^£ — *UykA <«J jp oUl Jaj<M 
d ji^i\ *\~~S'\ <jtf kS £j Jl^V t£j).ij c J.U. 

Jtf ^ Sil; j5j . ( jj>\*aZ*\ c^JLl aS/Sf A*JJaV OLL/' ^ 

. . ' ’ " ■ 

JJjm fj^>- (J ^wtj CjLJLi JL-I ^ 

-O JpUadl -U.mS'I Jtt (j jlS" llj c ^ y io&Jl 

. ^jA j«Au Jl J 4 !^ 4 I 4 ...iJll 

. • 

I tjJLd\ tfa jA ^ jfa 

'"i/ 1 ^j*Aa ^ d*AP ^«ui^xll AP^** ^aA^aaaJ 

{ t(M u^jir ji ApUadii j jj ju ji (iii.jZJii 
O^j^^II - L~S" I (jL j)*\JiZi 1 ll^J ^» jC wJ i* o y*S* A^J ^ x J . 1 

U Xs j . VjtJJ jtf”i j ^«jil LILTS' JJL-j ot ij c JU’Ualll 

^jp o*Aa j*a>- i»<L; 4i J>-l jl c^*LvJ 4 P ^li il 

tsjUli Jitdi — ^3Ua)i ti is yf j\ — * 

i| 4 ^ 4 M i**p > " Jl ^IaJI IftjiX^ <— 4 1«-Ljivd 

Ajli)1 JjLjJi *bjt JIpUoi.. J^| aJLjJI (J l* 0^ U*j 

4 ; r* 4 »KiX> L)t AfjUJ Sill ^uJtcJl AP jjt : yt lj JlP t 

oLiU ^ll j! J-i D j _jil 5 *a>- j Jl AJ* 4 jll Sjl>- _^ l J iliUdl C-'i jU.H 

• J 1 

jjAjb (J A«wl>«lJl •jrr^j 3J*-I «J4MJ JiV £s > Jl Jjbiu-j 

; ^y. jiJl 

J CjLJI y ii^laJi e^A ; ^uJl (Jl jil jUsJl iflijl? — \ 



-Ml - 


4 A (JU-I *1 jAJ ^ i— »**L a j L* <j £t*l< *-Ip j 

jCi ) tJ* f ih ^J- °j' [ j /, ^i &Dij 

*Ip j *ljAI *Ujj .; ? l .li..^» ,*ljAI j^>- ^ 

4 f jl** *V w ^J‘ A i i J 4 ti Jv* ^ <_r^* 

JpUaill < j^l«^uV ul’^i^ u-* jC# 

(jl? <u£” jJj*j ilJB , £Uaa*«JJ iJUJl e^lil ^.»jt ' J *-Lm1 

. SjiJI C>jjM thjSjjJS' u a*U f jjjlJI vLm^jjOjJ J4 jjijJ,! aJjUc 
1 - * ' • 

J * 4 <i f <>* ^ f cK’*~“i ***J 

. <-j jl>c!l oJLa 

tiDjJj C 4 *»hL*jM cLmmi! 1 ^1 y>1 jUslI AAi 

{S^~ ^ Ij ^ 4 **»aL> o j AajLjJI ojIII f jA 0 j^S“ 4» Silp 

• • * 

<Jj>- *-\ _jil J j\lC Ajjj^kll «JL*> <1)1 j<P C 4AJi OU! ji ^Jp (Jj^aJ-i 

«■ 

a 51 lT t *Aj**5^t (Jlj ^l^V <iALLj Awed i <jUJI a^-JNI 

/ 4{_j*ull 5 ji Jl^k 4*jUi* 0 Jy£ OUl j) fje- J J*aJ-l l^IisLx JJ ^$ 0 : 


( V»A ) 



j 1 t/lyl' jtd' iiijljj is j^'s^X j ^Jifcaliljlfit-t- 

j. ^JferJ p. jV J|* J'3 Jc, •yj.j* J4 _^. *lyl1 






- A oo - 


oljUU aajjIS jtJjd I (j * &>• (3 — Y 

a Io ^z** 1 i 4 ; j . t/ «uiu!t 4 -t/' *UjT J itaudll 

<i j>dl ci — PM J^ 1 — (Warburg) 

<UeU SiU ^Jp 47 JpU ^ ^-***11 {J* j^-l <J l£ J^A-s<aJ^ 

c T«JIp l fcU***^^ <^U 

^U jlkjj V I AjJUiil Silll ^j-aic jjlo , *Ip jJI 

« 

liDS (Jp’j < fctpjJI ^^UJI ^j <9 .If C 0 4J J. ju < ^ * i 

(PM J^) 



>. V>* > W» ^ ’ < ** u ' > > ^ * a 5 ^ f ' ,. 

o j3 ii *J» Jb* ^. u «fcr l r <»’ ci u f 1 ' 3 ^ tf '' > -T* v 

£W J 4 *U u>/' ^ ! -Jj ‘ ^ ^‘ |j J > cU ' 

ibj/’W-* 1 ^ 31 Sb 5 > u ~ '* u 

jUrN* *W „yy* f bij ' v*j^ *'#*V 



- Ao*\ _ 


^ (j JfUl *Ip (J jUll 

Jfljtf 1 I jliJUlC 

• . • 

aJU Sil» \yj (j jt-\ i>j£ Ci <j iijj 

jurt jiiJ^ai ^i < U£ jjSu 

^ ^J? * *^** 1 <JUM o«Aa j _^v*^Jlll ul> 4 (_$jj-UI 
aJU-I a-Ia i J -Ip lyj*l I 

. ^U* y_JJ5Jj ^ jUJI a*S~ 


: ( Ganong’s respirometer ) : {J M gi>lr j^Ua - T 

>X~~S' I jtij dJ ^ kl I 1 <S" j}XeJ (X“\ * ^J^LA) ^ 1*Aa aI?L*»jj 

* / 

* f* ^ 4/“^'^ ^j 3 S*** <J £V* A; <■! . -ipWaili 0 


^Lill jJ jj t iolJ Tjj-L <L) UIpJJI 4 aJLJI Sill I ^ 


<rv j£i> 


<-j ^ uyi^ci*^ j$” 

-ipLyfl^-l 1 il 1 a *3 



i^yl^g^Vju 


ii> *4{ J^J • cr^ 1 t>* 
Jp aJJ j-k ^ j>-kjJ' *k*)l 
— £i ^J lI jjip t---AiJI 

J ^>- *1 jil kw 9 £*-‘.*<‘ a i tiJJij 

Jauk / — t> ^>- tkv? AJlJI S^ll I 

kjJlU _/•• ^jiil Jjl** <J <J £*k* 

<Jj^> (ii)JLj 4 AJlU «A- *p 

,r^, ^ « « jl^J-l *•! ^ylt 

jjl *lLuJl tiJL ^>*Sj Aj _j>JI J*aJj 

<Jl — k^/i ( *kii &>- 

4>*J' <>• ISa ^ *>. f 

(Ju i I A^tk^ll Ipi 

# 0 ^ ^)! 



/-■ AoV - 


uLv— S^t (jl; dllj~«ll ^j*>- AlS”” lip 

j j£j l*JtiP IjLfc <d»Jl £j i jJCj*)I J jJUM »tla*« jp ApUaxLI 

• ■» 

^JllJjl^l Jj liji . V'j a ibi^ S->L* c/^' J S^llt 

*\+.‘*£' 1 (jb ^j^CS o jsx+0 k-j\ j 

^Ji£ (^aJI < jUil \Sa> ^s>- J^AaC Axjjil JUI J j^j 

^U* j dDi ^Jpj c ( jA' u ll j’l ^>- cijll jJ 

. flA>*^JI T/ _jl*»* ^ j mAk *I I 

( jMjJlil (J J ^UM^da** jpjfJiLill (2/ jUJl li] 1*1 

b jtj >< Jl JL *£"\ (JU ^o- ^ j £ t dllf*-*ll I ^o- jlT lip 

( SiU jll «*Ia jlXtC<»- jAil ji * ^Jlll JU jJ J ^p^l £^ a -*' £AJjl wU-l^g.J, 1 

jp bp • 4**Ai ®ib ^ *osl y vwl I «illl ^ L*a^a IJLa c— ^a^- j 

• 

b ^Xl <iU*l JUp Ajtj ( (\^0 ^*^1 ti <bl{jN jlAJL* jl 

\*»£'\ (Jlj ^>*>- jIA-aC A>-jAll 't3l*“5l (J J I ^ a *“ jl ijl^Jl 




rC 
>C+rC 


LjU* jjS^/ ^,^1 j*u* jp ( y £ > jjjj^i 

. SA>-jll 


J * yrj\\ ^>- o* j*i Sj'^l a>-ja J j& i^l olT lij 

^1 OUI J&\ c_^*l jJI y I Xu <LJLlll Sill I J y~ ^Lill 

jU* dlli *1 y^j . ax-^ gJlsi Jp ^ ,^-Ull 1*U 
i5 juj ( jli* (jX^I (jlaiUS" ) Ay j* Sit* A-Xl SillL <J JjLl-J Jjlif 
jlp Aj l* J c?l diJl>- lip i 4jy*d\ i ji J iljliXI 

S*l jjtil tJj LjUdJ jl ^ jl X V jp <^>-jUl| X» J jiaJI jJcl i>vJu 

• J' 

: *» oUUl J ^1 5* 

< CillUJl ^ AiikiM ^l^'^ll o A>-jX jj-mXiJI 4P j>» <Zj> 
vJiU^l 1 ^*Xj 4 p jj> i|t-XJ OUUI iadjl ^ U jc£~ Jl j OljlaiJli 



AoA - 


<*LLj as CjL»U1I j c (j\ j \Lj[a> ( > £ S )} ^wXsllI Ac- j*m 

(Jj-iJ-l c aoL* 1I ollLJl (_j j^p Ajyya*!! o'jLjlj ^JiaJl 

, ^yy&Jl AS- (_i I JJj 4ii*t ( Y ® ) 


( Yo) <JjJ>- 

iJUli *b y* 


( 3U-I OjjH ^ f'yr J& apUI j r ! ii r^, > 


yuA**)! AP j*A 

^Jr&XUwL ! J^y2Aj! 

oUl 

\ V* — \ • 

aUI^JI uu 

5 ja3-I 

VA 

tl)b A> b AS J j* 

jW*Vl 

U,P 

A^j^l.b jjf' A Sjj* 


a - n 

■jjOrLl <31 >T 


\.-\c - *,Y7\ 

jj-H*' a 4 

yCJt 

>yn 

|Lj v u y- oijii 

^1 

b® , 



•A 

' J>r i r by- ouu 


*,* * MY 


aJUI 

• 


4 aaIi^I OlJLjjl ^Js ^3 ^* 1 1 as j>» <_§ 

t AwIsjII aJL>- ^>-1 y (J U>-1 j!l OUU AyiH; aIs j»ii« A>- jUj Ojlitf 

SjU j .Ifjji .. 4 A.<jM C^LJl ^jaaAaJ ap 0 ^ *A^-^ *-Lw 

l*i* t ^lojl U^j-U lilb U*j *i>-u 4 S^SCJkl 

<J ,I T .> J lj . ii ^kyL* S-abj iby OLU) jJS^I ^3^1! <jl 'jA 
^jlJl ^ AJL>y* tl^UiVl a!>- y <Ja>cj cjLJ! 0! ap jji 

a\£" U JomAj ^aL«jV aI» 1>- l^JbT ily Ay««>- i,_ e ..fs i i>- 

Ji Ai£j j 4 ( b £~ 6^ )l klidli jST” y _y ^ J _/Jl <jl 3j yil Sj 4 Jj-yiisll 

•^y J *»»««>■ y A; *%-y b (J| A***Jb TjJl* 0 ^JUil OlJl 

31A-I jjjJl 5 j>-_j J aM^I a~J ib j; y^T ^*x j 4 A r 4;> yp 






- Ao\ - 


OljJI ^p jjJ O Uj . jj-jilJl l^Jj 

. SJ>- ^ AiUipt j 4 


jyi OUl ^ AaliM *UpSU will cT^' **s* <-^ 

^1 t jl^l jt jliL*JI jl jjJii-1 ^ l^^iJ ti Ja-ijl £*Ip c3' jj^I» 

► 

^yajJJ ail^l A?v*JVl j . Aa^A- (ULlM (£ jUil JaLdl (J ^il j Ja»jt; ^aLJ 

4P ^.*0 ^j~jCZ> ^^*.v«l^5U £ l ^ « . ~ .A J AP jjt C-aIa^- «J>-I jll 

— U jt 15" — tiilS tjyoj c AaiA^I a>«*J^/ 1 jt *WW ^y» j&\ 

’ 4 

. aL*U-1 jlJli-l 5 1 ^4 ^4 Oj^ 4+mJ jJp (,£ A*xi^l jt 


aJ L^aJI T T»l>" ^j^a ' . *H ap jji ^Jl jJLlj aiS^LJI jjAJI 

^ Aoi u il ap j a)"Cp (jj yo Vj , tliLiVI .aip tU ^>*1 a tplaJ jl ^iJ j 

^ j jJl Aa**J aUU-I il ^Ll A«*J Sill j A^uJ'b/l flJ> (_$ 

. (jJlll l^T gj±\ J»\jf. J 1 J 


aJL^ J It js>«i4 T jjtj S jl j }~ I a>- ji J jJ : 5jl j^*l ^ 

<— • 'jl»*j )1 £?& (j* ^ w a^j £ 

£ ^lil Aai jt U j£ aUj tl>l jiL »jb»«iJI oJa (J c J U jCxiI j \i j . ( ri V 
*r J j jr 4 J*'j Ojl J>- OU«ji (J 1^4 c 1 >Ua*) ^ y ufc J I AP J*» (It jJij 
^.aui31 ap j# iji Ji>- . oli ap <— il jiUI IajUp ^a«ji’jj ^pll ^ Yfi 
^ «ii ur- V jj; |°Y a ^ Ji* Cil^-joJi j 

AP jj» j^i 0 J 8 Y® tju ^_pl OU-jjJl(J Ut . ^djA t A^li IaJLmj ja£~J 
Aili ^j!l (jt «^>- ^*Ai jJ ^ j ~j£S$\ 

( c 5 j' ^ J 4 ^ 1 ' ) 4 - >a * tf- ^ ^1 0 ~&A\ apj«- 

£4 A^jai aJa * Y,o _ Y jjg £jl jj ^°r© j °/^ lAJ 

. AJI±SS\ Ct^fi . Udl ^UCl jsy. CJU J4U4 



- A'. - 


( n \ jCi ) 



. 5 -—N yiif j C*; 

<*-j 4 j' iil (j ’ 1 w\jjLU r *+j* 1 ^.* w>tf 0 _f»ll 

( \ ‘xtr ) 

At- j»m <jp c { r« C3^ <>jl *— O p l<*^ 

At- j*m JaJLd 1 ^ullJI jl lAjl ^j> $ lyj * « jjJUlp 4,1. 

j ttJL. 5i kj J1 ^ji tfJill /i\ . ttl^l ^ApUJI 

dl'ykjc-Lis ^l J«UJI ut t |°lfl j’i* jup aJLjJI JwU^ 

4 l*£ _)»b ^ _j*Vl ^yu>Lj (J,| ^ Y ' ® (3_>® 0 

5 y& tjjla} 1 *Op OaUj i {£ y*-> ^ 3 * 1 *^ l*^A < 3 *J 

Sjl ^d-l j ^ OaaJjI L*JL 5”j . ^ V* ® t3 j* Sjl j^, c£l c5 

iil>A Oj^sj *bl ^ 6 * 4>-j} lUf j £ ^^<nl ^*oilx!l <P ^ olS"" 

l«i <? ^j***i*Jl l&Op LOj i j~£ji\^t' ^|j At- j*» -_J o‘~L> Sill J 

. ^°Yo <>-j.s Op <up^ 

J>U ^ S jl a>- <1n iOlall <4jUl <_Jjl>*l)l ^Jtli jj<*J 
ijpt ^°$o i>-ji Op OlpU- 0 *^j Jaj ^j-jilxJl ap CJIS" ^ jJl 


- AW - 


^ X* * JUp V— *AaJ AP o*Aa LJjIS"" i ^°T * A>-j3 -Up 
i 4) ^►e*ll 0 »j L J lU 1^-lS^ 4 j' 1^1^ 4>* j ^ t 6 -UP 1 ly* jjpl 

. Jill A»-jJlll 




Ojly>- i>-ji ^£<a*l J — iLJl Olj^b Jill Ojl j£-\ 

IjCfT jv> — 0* J J jX y^Z>tXj AXib I AP j~* Ia JlP yX+*i 

y Jj oULili J^J oil C— jJ Jill a>- jJiJI j . ^°Y o j “T* 

j>-N oU 


-Up <i'i Jl OlJlJl yJ ej j J — Y 

• • 

^ & . f. 

1^— jCJ »»JU- J} U?ljA*b/ L**& (^iUll o yS* y 'JZ li y~ ( j£**yS'y\ \j&A: 

Avii>«jl I CjIj^S^^JI J ^JlJI j_£ JxJ! -U— S^t Jli jli ,iJJi Jpj 4 J>l 

«uA o.i j ^i jil ^4-al‘ll xJxWi c jJUdll Jallji j jc>*— £*^l JjA 

Jn j?” j _^j jjcj*-— s^'yi •--‘Lp Jj 4 (J* ct ~ij3l j* 

AJLvIji y (Stich) j\ Jij . Ijl J*)l ^7bJl jjj^^Jl -U— S^l 

7.0 ) 4.Ul*s> A— J J] ^yaiic. Ji 1 jt AP ^-< Jp 

• •» 

^ill u, jt Ji ( c. — 5- Jp J»t jt 


kli!^ jl J >- j -Lai a. ‘ » x1 I AP^-* J I j& y ^jujisJ A— J b 1*1 

-Jill L$,*-Uij AP Jjt y'CoH ijW ? IkJl OlijJi t Ox-J^/l <J*jl7>-b iJaI^ 

aJI *)l< 4 * * J] */^»Y <j* S'"^/l jtS "" y j**Zj j^j^l -XyS " t 

OlijJ . I jt£ jliJi l-lft Jp I v^J AP »-S^Nl u-<Lp (J 

^jtxlV. j^j^^Jl JL— I (_^Ij (_5^Ui)l AP jl *A>"J Aljls Jail 

^yaib LjS^ b-UjJJ ^j|ia 6>vXi l^-$3 j i J ^Nl 

. j/! I y<^" y ^jp (_^Ww— S^Vl j 

(_4 A1P S^VljjA A. /j A>xli I i — >1 j*5>^ Jll ^ttl i_aJj^- ^l£ Jj 

^jZ J I &* Jll J- S^bj J5^ jli aJIaII <JL>\ jdT ji\ l«t i AAjUI AT't-oNl 
•JjSi , «ApIv*8-* <ap j 



- AM - 

Jp gJb y (Blackman & Parija) U-jLj olT j>. j 

( A>U)^ l5j5C yr <3 X~£'\ (Jtf ti^UaJi oT 

aA^ Jj J*aJ ^ 'jg j ilj US' yJU\ J f 

jl^l fy> J* 7^ jf 7.0 ucj^-T^I jfj Ux* 

’/•'** ti liib fcUj Sib j ( L^^aj j 

f*j! yol f % J* Jij . u JcA\ 4P^v «j ojLJ If^yaJ 

^;UI 0~5i Ju aJ iUJl J^tli J*f t ( j£i ^ JaJa^’ 

U^aiJl O^r^'Vl *jj\ Jai-I JiC Jt idhitl 0!>Tj3l J 

v. «* • m 

tfjLj j*j i ycJVI ,>; J^ill Ji*J .Udl iiil Ut £ 0Jj)l ^ A: J 

( nr J<i ) 




- Air - 


jli b yr y dAb jlT Ulkj . (Obi ^'UJI dj,/i I JL~f t Jli 

^jl ^«mxll bmp ^ -/» i Jli 4JaiJl j , 6^>- ^J1 ^£1 j> jj^njiuJl 

<kflo )) iJ * yu — Sm>-j)l J^Ull ( j < ai>»lj — t*JUL* 

t ( Extinction point of anaerobic respiration ) <i ,J\ jA>Ul 
4 OlJ JJ OUJ y 4 OlJLjl J 4Sjtf C**«aJ 

iji I’.j I j 1$"" 4 >w 2-* 4^-ji i— cbixi^ Jb-I ^11 Jl»Jl j*,A*ll J 

. ii^> v »w5 r *t y o j yr 4iam)LoJ.A a^jlji jWi < ^LcJi iib- 

SjJJi (_*<> »«^l fciAJi 0 . j^JI (J jU 3 ! C-»«JLcJ UT jJ l^^Jj 

. JuTbl Jp £j\£ y\ 

j&y >mp y* fl *0 1^- ^ II 4P ^y\jL^-\ 0 y li> t. «br«ol iJJj 

^ JP-lyai; l» j1 -j JliU . ,4STl jill lafl>- iXf' (J < jv*Ky£'')l I <jyM 

ciJb jJp j 4 Jb-I jll ^jil) C-jU U o jX Sjti J j^j^JI *L»n Jl* 

4 3 ^c 3 ! ^vi> (jlj mV m~^"i (jU Jia*? ^0 ji* 

. jlj^V' vJ»jP (J (J ^ao)b tfJJi J2 »*Xj jl 

bj . ^«o8»!l Jl 4P y> fl>s‘o : Jl^t JU|>Sy — T 

, o flibj 4— mill 4 >«^*J*VIj Ja^l ^^"1 t .5 O^jj^l mmr 'I Jl> y 

• «• 

^1 JtpUad 1 j^/j£3l JL-S^I Jli (j ^yiU^Vl <***J .jl Ja^j3 Ji_« 

Jli j iij ui^3 viiis J \a 

• <• 

• (j j^-\ (j j^jj^l 

j^j^^Jl mw5"t (^Uj ( jv>*»4«5’”'*yi jwlj jl *u!| SjliVl Ijfj 

* « 

4 O.ljl j^t^\ j *£\ ji!Uai>-(J loLalij <A* ci *jl J ^- 1 

4 j^jST m»«S^I (^U y.o ^Jp \£y£- j>" (_j jLc ol jjw Jx* • 

(Jj (j;i y *° o — ’ £ o jl i>- y Xfi-j (jv>- j ’/.^Y 4 j^> tr «S"l */.Y 

** . • 

^jU\ Ju^S\ Ot? 0 ^ ^ \-L<b 0 ) 

Ol_^ jlJ 1 jj AXjU (Jfaj ij ..4-l x J 1 jj ( jj-hA-LiJI mA ) 

!» ^ommJTVI y AAilatU 
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lj-ly^l JUj jl^i jt a^-jJJ c oV ycl\ y* o yp_* y »A ~jJ l ap j*» yXLijtf'l 

aUI£ jlc y> i y?\ CJ15"* iiLJl »J» jjliil (j j£\ ^ S-ll 

o j\ yX-i Aj-ji OJlT Jj { £f AjiUJl Jaii-I L$ 2j 1 CJai>- 

. t5yli jAa^\ J^s- 

i \ jll ixS\ Jp y^dl jlT ll : oil* yS* j —i 

m 

il^ll «Ja j £ y J> j>~ jl ydl y* jlT <J-1 UtAA-l y J>- y ^1 aj y*i*ll 
oibj <£Z y Ayl JJl i! ^il S.sl>J jt l * yf J y»33 y^S. j . ^^4^3! APy* ;J 
. T a-1*jJ1 Ia»Up Q %yflJ 4^2Aj 4P 

£jyt (j aJLjJI 4&j*mj o^L* y^y <ju a*^*^ c.>*«j^ *aS_j 

J^l ^ jt *>S^UI J, yiT Ji^V JiU * o'lJl j, uiaft 

jyi>- y^l jitf” — aJLJI VJVI y* UA ypj *1 ji.^i\\ aj^IiaII 

j_j Ia y^ -Up y — ydslixJl L—>\j ji j ^^**33 

. j y) ^jil j j y & yillj j j j j£~*3l a*pI >-j aaIx^I 

* yJiH lyX yv c_J»P ^^>UaJI y *■ I j^~\ (33jj*^ 3 yiiJ OliuS ^ }\}yj 
S^Ij j (^j iS^ji (3 ytd\ *UJl AjLmw (j3j_jV! ^Li j^/ OUij c aJIS"" oX* 
ap j*» jli aL^U SUj* ^*Ali3l (J C-Sy IX} l«t , fj\ y* Ul y£ 

3 iAA j ft i » k) j c f C I Ia 3 LJ a?caj 0 3, ^ ^ I 

<J (jAiJi jl^iml |_y« j»p jU ^IaJ jl aJU; ^ ^yj^l y* ojri ( j 0 \a £ s )1 I 

Aybu <jl <X-JL N 0-3 jil IJA jt y\p ( j^li 

^UijVl _y*3 *^_J . U yC s _j^' ^*uLl3l ,AP ^ ^pLij^-l 

Aljil oUj JU< ij A-»iJ _jiuJl yj j y A>*Ju A> t cilsJi 

AP j* ^P ^«iL* yP yJ^ Sjl ^^"3 ^"J“^ ^ ^ j 

oJj* ^°6 J e ytv^> /;■.; A^y 5 0>Uji OJii>- lili , 

o jl^p-3 Ap- cJ^ 1 3^*A1 p «->l»j-jJl jli c jo I J 

4— A~ilj . aLIa 13 ^y»A) jJ^*l*J X A^tf OUjJ ^yi P yul jj^ 1 A)iUJ3 
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(j y£\ iLi jl JJ, & y o jl J-\ Ol?- ji j! J 

. Ifj y >- Jill liJUl ijii *. j j*aW 

« % 

v-jjUjl ci <Sjp^ — & 

(J y£-\ y y AIjw > (J AjI U >- J *l2s 4 AaUsM JjjJl (Jf 

'$&* <~J y^- (jlU <Sy^ ®^jj* • ( j **^ *^ ^ 'J* LS^ 

t jjt’ yy '/.\*\ Ji — '-?y}-\ <£y^ ~~ */«^ J 4 

' • ** 

t ^^’UliJjl v-j-w ‘/\.V— N*\ j* t£y^\ «ibj <. fjr^ J^ 

JysMdA at jnii ji dfc <>j « ( nr ^ ^ j 

. ap j>m o-Up ^iJy c5*^ ^4- 1 1>* J*' V J 5 " *^ p 

( nr ) 



( \MA ^j*) Q*^' C ’Ji^ tf* 

U^ (j| ^LU (jlll Oj^j l*«AlP ^ «tA ‘ »»ll ^tflfli^-l 

4 *]a^j ja o y^ c^ y ^ |> 




c I 4 la ... wj ^ I jv 4 o^^*Al i Aa^yi*!! I ^b*-j ^Ap ^P 5 

J l^oiUi iJa*.J> SJU-I Jill t£ dMJiT 
i5l>- (J */.W — A “\ ^ till a~-J ilijJ \J-»- 1*1 . j jj^£il (jttj 

<— -'^Ap 1 li-A! Jamu ^ 5"* ^cAya 7 ^1 c 0 j>- Oj^> oil/jll o-1a jli 

• ,Jh j ( J>~* Ji jjJUI J ^Jill^lijlJI Ji£ JIU ) iiisndl 


*/. W |jp frill Colj c 0 j\S^ S^Ij j djjj dUS <Jpj 

yS^l^j jji cJfr !«✓?*< SiljjJl *U~*j jt /P i 0 j\S~ i>-j>Xj ^wjCsIl ^iJjl 

• 5, “^ 1 Cr 3 

AjiUll 3ljj^/l (Jifr — frill (jfr <-Jl^ 1 ^ i$ y£- ^11 *U*-J^n 1*1 

^jtiJ ^ il^J L^^iJ 4p j* jli — jjJ^-l j jli*J!j OUjJdl j jlxMj 

tfjtll frill JA T^T jM jtj dJDij c Jill Ulj^ J <>* Uil ol >dl 

. e iil>- ^ 4 *Ap j_£ 

A^-jNl (J i^lll L?J^I (J^ 3 ^ <£*Jl LX** (j^J 

frlyip^/l ^ U jt <31 jj'i/l 4>*-JI cj jio l*-U*t . ^^aidl <oL J (J! iJlJl 
(_5 jll oSaj . ^ I jj> IdJ ^jA If- l* jJ,Uo (J JJI iJl>- ijA <JUi!l 

l^ i • fj*^ll ap j** ^5 tpUtijI c.» u—) ^^-Jl ^jA Li^Ai»l {Z jp£ 

. Aijt—i'i I (J jjjJ tilfi- oilp’ 

<j *• j*al) ^.*Lll jutsJI iS^* (_^ -»* w ^ <j* U“ ^ ^ 

*iXj> fr jyiU i-*Aidl Xs- if Ul 3^L jll jl i ^-i^Jl <Xf- 

A>«— JMl (j 1*1 . ^ iJl>- <Lj\S" li| c il& ^ 

^ J*3 4*i Siljjll jl i| jd l~* ^j-ildl fjp- fr _jvaJl ^JlJ j fr'^^aJ-l 

. (J j AH frUl frllJI (J oil* ^4 j U fdi 

j* ili jA <»v-JVl ojl ^y>- 4>-j^ £& jl oJjJLill OfrU^^/l oVl>- ^3 j 

. illi-l 0>1 a (_5 fr^*vill ^v/t» O^^JJ < ^ -jtUll 
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a ^ yiJ! (l)^j^£ll (3^UaJl ibj; 4 jjwa*)I OtlJl (Jj 

^Jpj 4 ^^UaJl (J 4>t*JVl ^Js^-b 4l~f I y ^pl 4i jvi*N i>xJu 

J ^ j i>wjVl *JU ^JbJI (1 )jj^£ 3! *V“^ ii** J d)]i liJlb 

. 4j ^ip ^Lf-l (Jj b>^>- J^~Jl 4-**5T"b (Jj oi 0 JL f ^laJl 

I j.£'\ jj'x ii jil !_/*** j y • aJU^I jl jll 3$L£j ^)b — V 

m « «» 

_^ob *A>J 4 bl^bi-l 4»i Js^-y (_£jJl Jiw^tll (Jj Q..d„.|«» I bj *41x11 ^Jp 

d)l d^»3 < i»UJl a^^wII iljilj oL^Iilt j ijf L^^/lj iJJuil 

-Ub . ^J^jd-J.1 0 »*ax!I £\J*J y J A*U<ill Silll iJi^b>-lj tJaiia^ Ia ^ub 

aaa£ 2j>-j (3 ^bjj oL'J! 4 >i~jNI j! ^l^i^lJI 

. a4*J 


l*wUo 4 j\*U JJL* _/ub aa 1 x#M j J*> Jj j 

<■^1 y*J ( (S ' ,' ' ' \ ) liJb^Jl dr 4 ^ V jW*^ c£*W J 

J5" ./& <j 4 o.ibj J y& aJ jlS^ ( (j jUp ^ yjy & Jl 

. ilyJI Jp *>fclil 


j ^ — A^bwll il_Jl jl ^JW (iAI-iS^ 

Ji jub ob — aaIi^I C-»l»Ai jJUIIj <J •AjbjJUj 
1 t - > jy -** a->r*. * >a>* *^»jI y^" y^ *— jLJI a*\j (Ji 4— ^Ivdu L*-Up 4 ^»ot * «ll ^p 
U jl^X J 4 <blll _/jb l* y »■*“<. ) U UIp t j*. fl i ; ll 4 P ^ 


j^P ^j^-a'*!! ip j**» lAa^-i IpjlAj iJwU< Oil; j 4,.U*J Ait**! ^X* Olj^"”_^j 

* <* 

ip ^ (Jl (^i il jil oJIa ^ iJUll £j\yS' j&\ Ul 4 iU*i! U-Iim 


j£ y |1 li|j . Sib j ii^A (1) (1)^ (1) ji yd \ 

(1) a^xj U, ^aA4 ob aL U ^^*aII 0 ^ ^ blip aL^mX ^ X I o^ll I 

>A f {j* ) 4 A-«ij jl I (J>i tS* y lf*i* Nb t 


^-^p jip La job 


^ Ajli 4. oiJUl« VaVi (Jp- ^axJI aJLP JlJiV T ^iaJ 
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a A o- « . I I j ole Jj\ J?lii) a la .ill j j£> d> I ^jsil 

Ojj^Jl X~£'\ Jjlj (Azide) JOl jVlj JUL~Jl iljll oX*> (ju ^y* j c Ij^jo 
Oj^U-I ji jj|j (Malonic acid) diJ ^Jlil 0 J^j (Fluorides) OUajjJUJIj 
d~a~* Xi j t jd'l jl ^Xjil J s-Mu (j J jj JSj ( lodoacetate ) 

. Ole jjy\ t_-»lj j "fj***. iJl ojldNi 

£J J^\ td>lwb»-} jl A»jyd.l y >\ ^kll {y : djl4^J jih — A 

A»ji C.ol^i liU . {y*+j£j J-bM (J AX* y Oibj t \~J iJlJl A^t-J'i/i (J 

JjJiAA At jb 

^y* ^ii^J A.—a J Li ^jotxJl y *A > Ji>* 4 A*JJI AAjjJl ^j~Xj At' yt 
«• « 

^yp AldUl — (j-Jxxll (J ail> j5l J^<aJ t* UIp_j 4 aJUJI aLsapNI 

IaJju c ^kill (wJjU>* ^ <> y (_£^*4Ai!l l^ol^« — ^Jaiil 

. \*> Ja> A*iJl A><l**«a^/I (Jl <_£i Wl IAjUm jX ^"‘■AX x l I AP j*m 

•X*+S'\ (JU (_!] Vjl i£ yv ®-5ljjJl «*1 a jl (J did y iJLfc 

a?*~JI y Avs»U-j . A>**Jjl) i*ixJI oliUJ.1 ,j ^otdl jjjj5s)l 

CJlT Jij \f.p j»j Xt lijU-l <j~X5 ilojt Ijl ; j i ^yijp-dl 
zX*- I^a I yjxX I SjIaj <S y*J O* j c aIxS"" a^ Jju 

, ^ j ^y>di) a>«-ju <d*j^- U I tfoll ^1 

Ia^I^-I a^ l>-j j£ y oil) j ^Jaiiil l-^UuJ ^JslJaJl OUji j j 

(>• "/*IA (ii */.®f ^1 j (_pl — Oib jJi o*1a j . ^ksll ^a*M JA Ajj^aJI 

AP j*» (_^ JUlill j~*JU Jj — ( 0 >l) jwUJ (£ ^Il^l 

* ^ I,! ? aj Xt" ^*A w ll 

ji j*yz\ 

•X~~£'\ jU jUJ A>-Ull jli i y>m~£' S }/\ !j» (Jl>- y? OlJ lil 
l) ol c /?,» ,> o jj j£}\ 
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)) ^ ■■ Jl aS^ Cm 3 yj J , ^jC>5*%wS^ 1 ^jP 

( Non -oxygen or Anaerobic respiration )^' j — A>\! 11 jl 

X~T I Jtf Ji Lb* S^lll JU* jj£ V <^1 j* £jJl IJU «jj 

- O^/JI O^Tl Jb* Jp S/>W — 4dP tjj>. jJj C *lilj j_^j^ 

<JL*Jl Jjtff j£ff j « isikJl y JJLk jJli jilaljj JJt/Vl <J 

: ij^l AliUib 

**?£ (YA-Y0)+xl Y + ^Y*-,!^'] 

tP' A^ioj 

• iiUI ihUlt ^ o-b-l j itaUr IjfLlc j£c <Ul ^>- c S o ^lai If- 

« •» * • 

*« * wt 

A-.U ^ U jl V} c <j\ y>}l'l y&S I Jp 4 JV-UJ iJT J«jc~j 
<j! jA^ll oLUj^IJp « (jl )) Jii) j-a^Ai jl y> Sfy & I 

ObLJl J IfT^Ll# Jp aJV-UlJ (( jJ>t.i\ » j c aJ\ J\ oblJl (j 

. b j 0 juJ~ 1 Ob^kaS”" aSwJJI 

I c-jLiJ l^JU^- 4>-j3 d**»- ObUJI 

ot ^k uJ aJLJI aIvsspVI jl Ob'Ul yi*J c J (jl j3>tAii y ^- ^ 

J^b>- <Cj jJLtj y-')l\ yi*. J! j t *L Jo 8jJ. c3j JaJi oJLfe J 

^jj Ay- y? tji V ojJJl OljiLi . yj**y 

Sij ^kJ| jc^Slj ^biJl jiff Ut c ( jw*fcv-5*'yi <-jLp (J j 

l^-P c)!>Ulp JiVl Jp lib> j t jlski ji j Ji ibjk S iol 

^jlkl! jJbill a1*U V5>P : ^1 J JljA^I jUil jfo\ 

•■bji cJ l|L t3^ a *d ^ (j* iilkll 

fj,\ jA^lil yJi^i\ (J y d>y>? y gjj l* jOi Ski . (jl jAl 

(j*^ 1 (j^ i j^~ ti 4 y* ( YA — Y® ) 

J43 J^l J.USI ut . y* f£ Wi Jljii ^bP J Lb* Tjl-TI* 
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^UJI jdtxJl Oli it ^11 y j (J (_^l ^Jl y ^ \ y 

iyi yH JJj . J yy 4>>_y <J1 f J 

jVjS"” j-t4 Jl 4> j.J-1 IflLi/' y L» 4>-U- J1 £3j - y «_>ljJ ilaitJl 

. <jl yO‘S I ^wixJI <y o jIjLL* 1 V iSUall y* 

4*4ljl *— jLlJ! 4 >c— J ^ 4X4 y4 0 y* J? ju*i — ^IjA^il ^»jt*x5j 

(J j*a>d) 3-L?- 4Ly ^jl 0 yXj — l y&i++*£' % )l\ y ^ j£- l* -U p 4; ^ ytj 

4 J 1 A ti <ji yVJI (j-o ixx!l <J*yu_j ; iSJoJI 0&l£)l ^y ^ST J oikll Jp 

* 

ypwdl 4-1 «aj ^ yiJ ^11 4 4 ^1*4 yj*d\ cldiJlS'' ^/bl j ^ j^p«xlb 4Jl^*l 

j^p«x3l UjU/- ^aI Jye^ll yt^d i yX*J j . l» _^”-5 0^ l^”” J y»^SI 

J y>*>UI ^^jixxll 4-1^- — Ulc JjU?J /yj 1 <1)1 — <ui.> _j t 44 j _yU 

* u^ULJl 

<_$ jl y Jj*T jl Ij-^C tj yx£. ,JI ^ f-l y\ iillAj 

yj C IJI y V c£il*Jl j J>*>_ £ yj t 41* ZJlop^L* Cj\jS' y Sy-J 

y*x~ [tjc£j j (Lactic-acid bacteria) dJ-xS'" *A!l y/> lyx £ — j 
<J 4 — -I/ - J^x-iJ j i (Butyric-acid bacteria) ilXy 

dJUT>Ul ^ J] jyJ'VO-l } jjTJbU yJ- Jp LyiJl J 
: *iu£ ^Jdl JpliJl LA' I ^Ullj <. l*H JUxii OlTf j-j 

+ Jb II £l . Jb l JLiil . r Xi3 Y -< : 

( dL^il ) (dlxT^l l J^) 

S L y& s i y £ £ K t> — l!l ^i>xSv piyt *A— -o>l t—j — ; j 

. jJiJ c5x>U3l jd! (Streptococcus lactis) 

(j ^yil«X»«JI i) 'lA y<*£- yz- jx. Xc*4 dJj y^*-li (j***' l j y*£j V*i 

• iliUli L^” J <L)y {J^’ % ' >m 
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+ r Jii Y+l v *J+-UliJ I, i,l) 

T- T • T - T • i - 1 m-" 

(*4jW o'**') l .J^.) 

ti-LUJt u**- Ji* iS UUl <ls\S y> gll ^jjl aJlfc jj^Xj J5j 
dXiJ J . jdjldlj JAV 1 ^ u-^j 

J Vj V i^T t ^ V*y* ^ J l j&t 

• • * 

c (Clostridium) 5 ju&.l^pljjl ^ j . (-->Lp 

^yii J ioUaxll 4-^t Uj (jJJl j V 4^1 i— a~J ^1 


^liJT 

4JtjJj|^^)l il^ijurk Jp Juio c^dll 4 ^UH ^1^1 Lr iu)l 0} 

<jl i *lUj JLwS'l (Ju Jr* j^J 

. Jj mm j<r l^U JIpLo AJUxV Ol SJL p (J 4 aU>-lj o ^k>- <J 

L*l -U p oUlJl ^ ji£ (ji ^\ jv iJ ^>*^51 OV T 
^IjAI Lr 4^il (>J (jdj d»Ujl -^rj (Pfeff;r) ^ £>-j 

^P ^{0 ^yl^At ^^-AlxJl \jP J t 4*jl )\ <a»)ltUl)l 4>b» jt (_J 

-L~^~l (Jdj (Ji jy~ j y <wAxJ ( (jcU- y> 

. frlltj t) -U-Tl, (Jd J,| J _*9x^)l -L«S^tj olill 

Jjtfi J^p j 4 -j (_JUaxTM JjClU- ^11 <jJi* tdjlj 

•» m • 

t JjjVl J j*£jl J gi Jl oMpUJI ^ iJlyoUl «->j>Jl 

. i*,uv ^ut>, ^ oisii ^ >i ut 

— OL>U)l ij»"J (J J ^1 J Oloj jJjJ li 4 jI ji- 
-UT"t jl d-U La ^l iilyfl^lj 4 4*J) «J * J (J — ^La 

* £«pjj < JiU) ^ J) ,jp J-U?- oii 4 4JUJ! Lt)U-’! J JriV' 
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(jly^Ailj ^1 /! (_jJJl Ub y tS y\ 4^/ (Kostychev) <-ja.J J u> / 

. £* aJa-^j gJl l^i j /dol jJa>- SJp j J ( ^jJI jl ) 

•Xm*£'\ (jli di «— jI»P J AJa^^jll ^tjl ^Jl sJUb 

C till J & y^l\ Jl~~£'\ (jlj di J**S*lzJ l r li oz yj (J Ul 4 J y&\ j 
Ia»A*j j**j> JL«Jju aS" j^ma A*1p <•! j\ dj^l <-J ^U-l <jl (jfl 

cr^' J^y oh aS" dJl a 1>- jll 3 y-j (J& 

( Glycolysis ) d /dl-1 jUaUiVI a1 >- y j\ aS/sJ.1 aJI y*}UI aU- ^1L 
A**td-I Ab/I l«t . ^ y£i\ y>d I VJ- IJjI aT"jw* \f\^a>-j 
^y..^^ di _ < ^Jl lysf* cJ y£- ( jo <si“i (^)l_j — ^yjLiH 

. aJI /I aU / ^wk{ — till j 

(J j/LM jlkiJVl aU- jS. tju I J> yoj J 4J1 jA^Ul 5Jl> jll 

— a ii£d* ^1 2 ^>- vUiri tl j-o< — Cj! /Jl Jj>w IdJ j ( Glycolysis ) 
^Uj jyX’ybl yj i OLL-/I y ote-yA Aj J aJJ <_/-**- /*- di 
<Lip OL5" ^ Jp aj /J l Si ill 0 y~j oiU!l j^j’j c OIL- /I 

^«|j^ t^ji-l Ulfc jU *.t 1 (Jb Jjo , ( OIa** /I (jw< ) AsllaJlt 

<y < - J ^ 1 l*-r* di ^/l ^Ijl 

• m 

. iili^Mxll-1 yjj> y wLpjjlj j I ^Uj 0 yx*M*)}\ ulb 

ur jui «_r/i ji ipu j ^ jj jpuji j j j/i ^rjiij 

. JaJU-| J AluJ C-li 

a> w « 


iilj^»*J^I yu»y di (Jll Uaj jJj^wxI^-I yu* y •.i^AjJI 
• ‘-^5* j di f. j*Jl y+*y t_y^ di I*1 aj 

i t-jLL< /I (jux ^ll^l 4 -j|^U-l 0 » 1 a tUj 1 ^ ^tlXj J 

«i-li^-Jd"l y**y (jA^ di ^ aJ^aJI CjI ^ la^-l {Jj'ifl 


c ‘-V J jd' <j*^ j** di *t* jH " 2 JaJ- 1 J Jlill j/oj 

^ u^i^' ^bU^/d ^ j)Vl (3*1 jll y JjU t^3>- ^ 



* 
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ix- jit ol jib- faj Jah£ 


sy-* 
J&r 
j±~ C* 


>u-.y 


jjgj 


/JjjW 




^J. .,. ^)J ^Sl ^ Qj-**— **'^1 d»Vi--r_^ J 

L 


»*jjl ^»» jL J^*Ml ^5 

l 


L-^f — ► «- “ ~l 

\ t u— > 


ijiLAW 


L 


4 ' 


JiL—j* ju«^H ^ie>l»- 

*n 


**-j liu^3 ■ ^ Im^LuLm^ 
* ~* *l*--j*" 
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/Jj . djf -li aJI yk^Ul a 1>- y.1 j tiJUUj j ( ^,-b . O i j y 

^ ^i| ^Jl ^jlxJ y Aji/Lwll A>u{yfl]! 

. Cj'-** 

'Ja 4>-lj jJ&Z ^ fy) Ji j J* j Ol jJaJ-l #JLa 

(j* tj* a'u> j>-j <y u&y- ^ylj jyS jk 1! 

j c OU^y!! <y o&y-j i J jiaii ^ jjVl 

I ^cl?V( jjctaWUj iii5i 

r .k . *1*1 o Y + a, lili . llJ . ju il Y 4 — dal <j Y + , l. v a, i) 
i t 0 j + y - r - yyt Y -< — y - Y - jyt Y + ,1 y^x, Y 

. ,v** • 

(J ys^Jl ^oAtsSl <j y Jyi^Ji ja j& Ol ^as* 

: Ji yVJ' j 

(jU l£jj>- iiJLij^vJI ij^ 3 ^ p iS^' aisj t)t> <jaiyai-l sJa 1-iJ 

* v i 

^£*IaJI IlXa »apU*j ^ LaXm# j I 1 

: yL~$'jjj\&\ 

( j^r^ji ^ ) 

■■I ii + l a, *3 . „Jb ii « Jb II ii . I li . *i 

T • i ■ * l ^ 


(Jji «— >l«>- AjbVl J y*^!l {J| »*JUi a*j ay J j«£ jt 

>* m '“ • ' 

^jA a«j u!l a ^ 4^-1 _)jy- jj^ail ja I > ^ I ^ji^jja^ll 

ja^-o 2 y*J c5 la* j i 11 A-j ly>*5\JI Ai>*y.i 


iT J y»^il 




<^> 1 o + a<i . ^Jb ii . i) 


Y a< , < 1 j .1 j + ijb ii . f d L ii 


Jilil jA^IJy^ll Jj^ll ^ JiytJiljll 
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^J\j, A^lll jl ^.*>c!l Ol Ja>- ^.jJo J j?^ll il) jfi''Sj j 

(jC-UjJl (j^* J J_j~5Cl>l *■[£ 'fr A-Jlpl ^Jl j-‘Jl 

iiJIij < ^JJbVl (j 4 jJlj ij* jlhj»- 

: iJl:)l A*Ujl AtaUil AlC- yjJ 


•< — Oli*^s Y + Oli* jill ^J{ij (jwjlo! Y + j^j.U- 

Lu< Y + oli*_AiSI tjw i^iol Y + J ii Y + ij-'il J y^ ^ 

* • 

*^-U)i {j* AJ^J (Ji ^ ^S^-\ dUA ^1 it* Ai jK» (J S,J 

f u*J (Parnas) ^li j\jj ( M>erhof ) Ci y> y_ L* j (Embden) jj-L*} 
(EMP Pathway) ^U"l J* JjVl cij ^ j (Vf ') ‘i*^** 4 
dJlL*«il AvIjA^JI o! djl fj* ^ 

^ j >- 1 IL^i' dJJLw* iJliA jti iii j j^Ji Ji CjljOj^v^j' Jiy^ 

v—jLL^ g-Xa wLv*%sS^ I 

ii)J— il IUa *yrj uA» U* j . (Pentose phosphate pathway) j _*xLJl 
Ol jkJ- \^\s.jiSi A$_jj*ll UjIj^IaII^ i^J>%^jjJ\ j j>\ 

tJaS J V l^-l ^*aJI c (Glycolytic pathway ) J,^LU-I diS—U 

I AjVl AtaUlh jj:iJI tltli* j> iiUw* JjLi c ( J>S j . Ulif ^5s-Jl 


< ■ ■ I <j + iJUIa** — *\ — j jfjbr 

^Jj. ji«^»lj+^lli + Oui* ji — o — jjJ j-ij j 

( j^"* ) 

(J *lilj o^^Svil J.***£'\ (jti liJii Jju ^vL*jL.) ^^*JI JU««5**tx; ^ 

^■{*aM I J>L^ J C A^Uji-l Oi j$Ljl VzJs- Suit* Aj ^Sli CS\ yO>- 

Olji (j&Lj oV^dl eUA *hjl Jj t j j^“Ti 
^ ji wi j ^ J^Vl ^Ijil IfLit-o ( OUj^^JVl jl ) 

• j All juiJi. .<»; . 


.tt .<r. 
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-< — ji O I j \ • + OIL- J» — 0 — 

+ ^liJo 

Ji «ULi J>t ]l jurt ' iU >! *Jbb J : VI >1 4 U- JL 1 

oMpIDI <jyb LUL- jp £l)i> . *lll j o 1 Ju 

Sjji liil JJ j c ^^*0 c£/'-l=fVl ^Ull (J^ - l$>- ji\ 

• ( Y'll JO ) J 4 >w^ < (Krebs cycle) 0 ~j^ 

(Ju ^4 ^{S^T dJL%^ J juJl ^jyl^5l Ot>\pUJ( AA^if l«JLJj 

c J 4 ^a j* Cj**^'* J ' 

« «• 

^Jp (Acetyl CoA) ^ JlV! Jil jll OOUc eij JjpCj 01 


(Hf J&) 



®/u 


£UU»cnS^ 







,,- J 


ti.w 


t-r- J 


r 
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<j* *i£ s’? c_-S^ll '0* *L>Cj ^r . uLL< ji5l 

*t£y- il^Vl l*iA inJu j j £ (Oxalo-acetic acid) d-LU- _^U5^Vl 

i 

»t£ J=r J>-^i • (Citric acid) dX j*~Jl y> (J^ya*- y 

t-J^lpliJl ^y aL-*L*« J dJ].i Jjci yu^JI ^yL*J-l IiAa 
(lsocitric { yx^ * < (Cis aconitic acid) d\s.d£\ 

(jaf'j '<■ (a-Keto-glutaric acid) dX Ull <j & t ' 3 <• acid) 

. (Succinic acid) dJLx-^Jl 


jJL^Vly^y Silplj 3 jj-dl^^Jj j 
IjLuS'V yL?* dr* _)>■ .Li <j dJJXj c *L*L>- y 

*dj\Sj y- aJ^ ot^plcll y 3 j jjJl 0 Ji> iJLpI a?*JLSIj . U* 

dX_/XJl ^Jl ol Jk£~\ (J l)jj J>d\ tj* 

<u •Jt' ^Jp SjjXl dJUS^ . dJ-Juw^Jij dJLjU jlXl y.5*Uj|j 

t£ya*JlyLj-l ^ y- |r* J^d J^*d 

V>V' Jv*^ 1 JJ a : 

.^"! joV cjLo^jXI o*La c ( *■{£ j I j j«L^».lU 

^.i} U^J j*LjVI >!y.L**5'”'Nl b-IpUm X Jj 

«■ • • 

dr 4 y*** cJlkxj di!i d)t £w?ljj t 

.La iIImJ 3 jjJlSl O^IpUJ yi*j id-jlS"” li j t *lli y Cjlijy- 
j^/cSj y- 0 _j^j IfA (jlJl c)|i (At 1 ( 1 <— >^IpLc!I ) Aj^(j ly 

: f jJcd>\ y fjufl ^Al aU- JU aJlA AjjVl AtaUli yai^lJj i iaii 

~A»li» + I T JU Y + r l ii f < — Y l V 4 + Jbll i3 . Ili . r Jb iJ 

3jlaJ-l J J y>- 1 jJl ^ JiVi Jil ^ll <j' £ *iH< ^0^*1 ^yj 
(dJLa 3 cii y ) ^ «*a>»U a«*I^a^)UI aI^_^ 11 ^y olill 

I 0 ^ aX«S^Vi pAa ^5 ^»A> t A««A ) _j c jil ^3 a Xw^kj 
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U jj] dJJi lili . «-li I *■<£ y>r gd) j 

t»'J til jcA Ail ji?-lj ifJLij^Jl t/* *c$ iS\ Aj- 5 jil 

*111^ Ouj^>* aj^W ^»-j t j\>«^*«S^*yi ^ Ollj j>- aJM 1 JlfAtv-l <- - ILj-^T 

^i 9 a* J 4 "* jj- *■<£&■ JIT ll j 

: ajVI SbUll J UU-l ^widl aJLp I^Ip J*j**£J ^11 c^Ulid! 

A*li» + I *\ + ^1 ii *1 -A ^,1 *\ + ^1 

: AilkJl j x-Tljl 

u^jjJbV I olji) J^>l JtAlaiVl jt i jy *wt Ui>.V 

( J* ‘- J 'I j)j(^ld)) A^>1 >-j A j j\£ AJC ji| Oiiil j* (Ji t?- 3 Ji 

(^l«i-l JL-^txll J . ( ^LjIl-J) XTjJ^jJl ^Uj (j’-jil 

t jl>6 : **<S^Nl (Jl OUj^^J^llj Ol (Jldlil aJI ^A l l3j jlaJl 

(_£*A)I ^La^^aII ^0*^1 ^ji ^^IxA-l *X»«S^tlll I«Aa O^-Af^ 

<— , L» jS^jiJll j aJl^aII a ua j , ^I^AI^kajJI^* aI»-^1I o*Aa (_§ a<JA*> 
( Oxidative phosphorylation ) ajX-S’” tdl 5 _ / iwiJl l^Jp (jAk; j 

m + 

: ( ne ) j£aJl J IT . ^t&Cl jusidl Jjtc 


J^i c Sji - 3 J Akj-jJI £^l -b-t y 0 j ^ JSTj 


ac- ^p Aij'^I A*C j‘Vl Cj'Jiil Ji! j^p icbx* Ol jk>- <J 

^>-jjUjVI Aj*IxA-I a!>- ^ ll (jj t ^ j^$j X y«Jlj ^vi^Llil 

cSj • ^*^1 J*a; iliiij *111 tij^* 


Ailkll (J y JjC~j J i Ailla!l I Jliil C->l jk>- 

^Lo ^^>0 iiJOij Ailkllj AJ.P Ajj^i-/ji Jajljj ii 

CjIj j 33 yi ^ j Jli&l ^»j . OlA^jAll jjw * ^1 C»U- jill 


UJ L^^A)i jij. 


a* • y • 

• ^ ^ Uj . v_j I 0 *\~S* Ij »AiP uJjJ 



- AV\ 


(Y"l« JSJ) 



ji Cj \ O Ijlj < 1-1 - j* oU j V I JlSijl 

(mr {tijj OsLii y>) ^ji.1 05*—$^ 
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<j jSo djLim ji!l *— *1 Sj^>- .s-Ip j 

<Jj«£ 1“A *Jlj t-tS^r 

. L Jla . lt ^gJl OLXkjJI *d>eP- ^ ^gjl iillaJl ^jA a 4~**j I^j 

c J>-l j JpLsJ J V Ai'iyi(J'>Uajl j J— S^tjl <J/" jl Lf 

I ,J iilkdl AiilWi^t«J i 4*allJ.l O^LpliJl ijA iJlP (J y£lj 

JU &1 ^ ^1 o^UUJl *Wl <3 i+pl >■ j i 4-JljJil 

c r >jdi (j ifjjjs* ton j j 

a£ Jj jI jll Ia jsP jl ja_^H ailil £_• a -l^oV 

. .at yipi oi jaj:i j iijiij 
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ij jS *UJt 


: dji I aa j oUl t.\J£ 

0* 4 «»up >^vi olji i yi«j 

• * 

^jsA> ^i^ll uJUj 4l fl k***j 4j ^j\P* 4*xJi 

• • 

ciii^ — a~>-UI d^A ijA — jbj . AilUlb «Li*jl iJJUll <LyJui\ cAf ^11 

m 

CjLJI Ija ^p Lwj«IUp (_$ j^aA*)} 1 _^p OlJlj ^jP 

^ ^Ut ^^>-Vt oLJI jiSju aaJLM <Jj . dbUL jl _^W“Vl 

j 4 Ij ju£Jl U* <U* ^ Jf «UJi J <jl~» L^J^ 1 J* 

. Ajj^o*!I i! jU ^* 5 ^JlLlI IfjU; cZ-JU^- LS| Vi JaaII Ijf Aj4j V 

• ' . ■ 


AJU j jJIj Ajljwbijj^jl ii jil oJjmII CjLS^ ^ 11 ^ oUi aXj U 
c5 j>-Vl iljil ^jyflAJ o Jij i ^jyiLmVl Ot-Wb- (J ^Jl AJA.A)Ij 

UIa ^ T.j" 1>- ^Lw»Vl j CjIjl*- j^IJLjU j a^^saJI 

•UjVJI AilkU j^vt* < _ 5 $i < (jciJij aJIJaII iljll dJiS J <£*yj . friJUJI 

• /• 

^lj-s^Vlj j _^)1 *-l*» (_5 ^>i> Ciw i lj*.f lT c <-j •UUaJ^ 

. ajjJLLI CjLS”" ^JlI ^jk U jAj olcjjVlj 


*Js>C*j ^1 i <JJ J ^Jlj is>jdl j AjljJlj ijj^l -si jil Ji AiU^Vbj 
' • 

<Ji ^A-l jjjl^vJI A^l>- Aj j*<2_P 015"" ^4 J_>- jj i i _^5"" OL5 \j 

il jll oJaj t ji*l oUj^ ji>> j l^Iii*l jaj < Tjip- aLx^p oUT 

. iv?i> Ajji^p oV r u’v i*jV 1^33 j A*iy j j+aJ-\ fj v 

cAjf ^il } (J u'T ^jLa-^!! JJbd! jJj 
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^ j Jlj Co^3lj C/e^j J ij^>t^S'^}\j 

£ U ^ j iljjJlj ji>ci,l j (3 jj jJIj j 

y* O j>J& j^Cs- jJp il>Ljl J* 2 £ j . o j£ J^5"lj OUJl *1JUJ l»j)J 

■ 

)Sj £ (^U jlp o jy^ J 4j Ja.^1 j^-\ 

\ s £ s /&£ aI a .*** ^ jA L* I c 

♦ <3d^ 0 * u* 


^ tfOJb <Li*5l said! oLTJll *L <j| &y Jll oUUJI 

L» JS* C««aJ j (Anabolism) oLUjc 4 J jVt il ^11 

(Katabolism) <^Jlft yuj OU /■ Ujlj^- J} Jj OLI/' ^ oUJi J 

l r U 5*Ai*Li ^UTJil (ji 4l*l53t iSlialt lf.Ljt y ^jllaiJ 

^.As*2~J ^1 viijj y* j+ t a>-')}\ OUJI y ^1 *LJI Cj\A^ £ ik^xJl 

'*UJL s <-3 yS } £ <JljJb^j^£l1 il ^11 l^-Lfl y <3 ^cjj 4>lLil 

• 

iS^l jCJv ^1 (( Lr i^)l » VJ' yp Cj\JJ- ^&f Ul . (( Jjviil 
ye- jul jj . JjUI c_jUI (J ^j.ygjjl) UUjUj Jij c <Ld-l L^U^I ^yaSLai*- 
{J ^>vdL 1 } 4*^-1 4*ld-l J>-li ^Jl y>X}k\j (jbJl 4P 

J 3ilp U^uj j j ! b J*jj £ (Metabolism) (( y 1 -^ ji (^IdiJI 

. oUi jC *ttt y *bJl 


: ^ j*d}l *LJl 4J&U 


Ob' Li ! If- y^j ^pl _ (Photosynthesis) y *bJl 
AJ iillaJl ^a \yar^ l — aJ~ 1 OLJlSOl U jtf- jji #•! 
l^kuJ Aj\~*S 4iUa J} ) 

4 *3jj_^JI (Jl^j *lll y* a*p\>- <jl il »L> 

L»l £ iyiJi y* till oLJl J*<a^j . 4-JUJl od> *UJI y t y^wj^”'yi 

IjU>-1 4*LvJI oJLa (^Jtiaj j . {jl) 
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aJ* ij jkJ li 1 Jk't i ( Carbon assimilation ) (( (Jj{^ fl ^*1 
aJ^UUj SiU 1 jiajj aJI jJj } <-2 Jlf*s**i (j* 



(aiaVl 4styi a* *\V£) 

Y i n +J 1 Y o,.ii — - U i + J li n 


( *.\ j^>- b>U- ) 


T- 


( n' u ^ jj~£* j£+*) ,>* *-jrr Ojfc oT <^t 

fcj 1 1 f jA 4 m* j Oji il ’\*m) I ( i Ji\j £jA Al*v c..llg«; 

jlku J 3 l j i *lVt iSlUl qa aS ( j^>Ua.z*\j 

^ « *LJ\ 4jX^ t\+J I ^ ^-i'C 1 ItptA j t«iXP 


. ajLI/- y*U 


*.uji a^ aT ^ *iui aJjuii jl aJ| sj^V 1 j^4 

aJI . IA atOl ol JjA iSj*j iiibr j i 

Ail *}!]_ ^i1wU« X> J^sxll 4 »>\ Oilll ( jf’ ^v*ai Ajp ^jA 

jCaO C aXdjJJ J jVi ^ilJI ^j*uJ — •— •tJl I-Ia AjI^. (J ^ ju# lS~ — 

(j *lll ^A ti; iil jJm I Xjjj'j* 'j* o <£2y t U 

• * 

a^ ijt- ^Uil ^1 {J j\p ai* ai*** ^j^’j c 

. Jai lT c JpLitil aJ I (_^j (_£ a£S j i ►UJI 

£ A 

1**11 l— * **» X 1 O*^ I ^air li» ^ 

J!l o^/Ji Lf o^M 1 tjA*J >XA9 ( AjS*i^-l (J 

4 J 4 ^ ) ' • V* X ^* ? A ) jla^ t jL- *1 ^vi^t Ob'lJl l^* 

(' M » xr^l) j! C jjTjJ^-l tJs (' * ^ • X YV>aJUJU JibJj 
• "/.A® ObUl jjj? t j^^ll JLwS^ I (jij jj* 

^Jl ( frl Ljil jjl (J <^tJi A-J Ic 1 ' UIJI Ol'LJI (J) 

t 3 4Aj_jhj jv 

• * 
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jA) — 4~w&)l; — 0_jx,*^!l <da^xA<J. I L^>-^i 2«tl 

m ‘ «• 

Jj-S> i>‘ Jll 4***il Jl AJaJI OliUll Jg-wJ xiA!A£* * Aa^)! *■! 

Jl aJ aSjJI 4>*-jT J^l>- Jtt jlUJl IaL^*- 

; a oil; j >\~*£’\ JliJ (j^lil £tk*Jl -bj; f <j* J i 

OliUil ^jA ^v**ijl l;^l>- 4u2.1T (_£jJI j \ (jlj ^iilAAj 

J^Jb 4>tHl< O L*.Al*5 ( jjkiill ^jp l^Jj J>*U; 4 »*aJI 

l ^lll ^ l—A_J»-b £ AaIx.JI ^ ^ ,Oj’ ^ tpb-fcM^t 

dJL; ji ^Sl ( j^>- \')j^a *lll £« 41* *J>* JpUb Ja-x 'J^ ^«a1I Ij^U- J^- 
j\ 0 j oJA Jp frl ^ vaA~^ oJJu»^UI tiJi!i wbc J^A) J c ^ I ii ^.A; ) 

. 4-Jli Ojj^a Jp 

tl OULJ! (_j *LJl aXp Jjl Jp j 

* * 

i^j|Jl< *U (J oLJl Ua ^ A^ki C-Juk j li^i c Lo JU OU J^ct*>*L 

s - ^ l. 1 j X-aI;^j^^*j ^*1 <J bwv^^S"" 1 (jl> 4j 

C-~*a^ li^i . (T'V'l (J^“^) ^JaaJI ^tku; .ApUaJ Aj jlp Oldii O.Aa j»i 
jp jvoxa-vi ^ x^Jir • i lr‘t i>J IjIp CsJ£ 3 o lpl2i)l oJlA 


( m j£x ) 



^ . JK-V^zif .^,a.S' V' £»P 

V u\j (i^n ^ ^ u ' 
^«*yi -u/ 


*UJI aJU^] a>vJci5^AaJ| jJbJ_^.' oil* j^J 

ii jx;0^-bu *j+al) \ j^>-\<Zj\^> i j^u jCj 

i liiJl ^a ^>- oJU ^^UaJl 

uUl IJIa Jl J*\ t^Jb-} Jp C? J ^ l^li 
O jk; IjJi ijj! J a^Lx jj UlUI (JdJt i' 
. I — iill (J^ Jklll (jjjVl 0 JUL 

: J j-tfJi <-UJl ap ^ jijjj; J ^ 

(3 J 9 l3 *liJI AP J*A j) — LdJ J<^ l» i 
•Xv*& I ^1/ 4*S~ jiJjl) Jp y & Li AdilP 

- aXp L v 2 . 1 1 1 l 

j\P . aJ^JI ^ A^llil oili.1 
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i^li *l)jt A>**J^1 (j jl j+.‘~J\ tlfcJ~ ^ jfCj aJjfc 

C$Oli yA ^*%4»*5I L»>v^ ) jlill (JiLsJll L ^ 

4jfl il jil ii^l^~vul (^^*y ol U$"" C (J j^all *'-^.Jl i_ 




*liJI SjJJtU <U-a)U tfjb . t-3^-1 jjjll (jAU. : J>1 f (j*J 4' 

( aJLa^-1 4Z+j ^jA ^Jit i)J>3 iiLLJl ^P ^g.J 4Ai"J& Ajti 

(Apparent photosynthesis) <J <J ,jva)l *UJi <wJSJl s-U Jp jib j 
K<kJ ^Jp (lilX J*as£ UiU jp ^ u!l tbU i*J IfJj uuil bli 

*UJl ap jj> CJlS" ll j . ( Real photosynthesis ) LiU-l <J y^\ *UJ1 

i i ap j*» jn*t \ jitfi- A^fc*«j'yi ^jA 

-bjt IS] Ai't jJ> i UJX\ A14.J JP I V t£ J ^1 *Ul olj 

* w> 

jp jUi _ji cIjlji oji ^ibi *u.»y Ajj.' A ^-i A^.i.fli i 

« 

^ ^dll *lJl A^aAII ddA C-$L yC2J 4-wJlJj l^%5 Aa,^A * jyO.W 

6 j j*) Arta «-l> l«A«fe j 4 ( 1*%V ) il5b? d*X* yftljijl 

C ^t>UaJl J 1|1 p J *1 AP^i t JijJI 

I*AAj 4 {jl {j ^Xiil O^Ij j j^aJl *L-Jl 

. ^4a41i)I 4P cii C^^Ji 


(J^Ljdl AAj ^isj (£ • Ul AP j)^\A) JJP j 

» jj V £*bf- jJI ^ tip j ^ oUJl 

aj a^j i-Up ^4 ^ ^Jp p t (^| 

_ m ’ 


*1 A'jUll aJ jj^t^uS'^l jt >Xj*uS^ 1 A*»»j 

p 

V I a%w>a (w -j1S””IIj , frUJI ap j*a i— ^‘■b j t 

(1) jl ^ yA Jl 4-UJl JP VUI cS J SibjJl jU aJIp *.iy> l (J 
(_^U ^jAaJ ^|p AP^yUl eJA jli (iJiJJU j t ^)1 A>- jUJli 

(3 jlwJl £ja U (_5 •XyS' 1 

(_^»a)1 »Ip^!1 a?»j yX jx& *1 jl jjp UU>-i <, aaU^- 



_ Ml - 


< HV ) 



Jr*'*-* jcj’.fy ** ^ 

( _>"* :: ' 1 >W* l -' fl o* •»*'***«l« I .• Jit ,!' *X ' j;. 

4i**^ 6 ji wl*j ^4,xll ^ jUl ^S* 4 (l)^j I *V«.~S"' I (__jIj 2t£ c-.. t >- 

(_5 ^vl>-lJl Jij , jUJI \Jjk y* *I^Al U jj-lflJ 

j«!l {_$ ^*2lH AAi 4^1^* J i ' l)j- ^^51 1 4-u^^l ^A^j-AjL 

4iks£ Jp *Ija (^jif J jJk j jy ijt (t \ B j t j ^£JI 

^ Ujipj c <JU- jjS^ jj (j jv*jjUU"l <J*I ^Vl jj.j jUll y* 

yj* dJi^lwi I l JU-Tl (jlJ 4^"" 0^^ cil -W* _yj 

« at 

<*UI 5£> Ul 

*— >LjLjJ| ^l #UJl ^Jp ^)l iv«ljwii! 

4-p>1>-j < <*U>I oA> j *.| j^J ~ I c_J U-tJaJl £jl^» Li C-L-w-l J; aJ\ J,\ 
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aJli *LJI yJjS (J c (Chlorella) 

Oj&j (Warburg) £ 44*0 4j^v«^JL« ii> Jia <_Jl>JaJi 

(jjj- 5 ti ^ J ^lsS- (J <_jU* ^3 JJ C ;jd>-lJl y* 

*UJI (Jj . ( 41 * ji j*+4> yr^r j 

CjU yj&Ji y* (!) y JL-mS"”! (JU c-JU«iajl ^alC (J *hjl 
. jj > jJlU ^Js^-b ^ a * u< ^' ■J** 3 (j* (^JJl (jo*-**^*^ 

(_ji l) ( 3 o-sbjll y.*j£j y ^y a ' I pb-Jl 4 p j*» jiSa> L»l 

m 

£ S A*l * ^lp cr «S^U' l^JUot <LwyO 44; ^1? Ifv* _/J jj^ 5 U*; 

4/ fr-Aj -Alt- 4 OU-Ul jT 4* j jD (J>U-l jj jjl <jwJ (Jp -UJ>J j 

» 

<3 (1) £ 4> j>cl)l 4 mj* jj 4ULf OU-Li cJsU~l <jj jJl (f 

4i i ^ia!l dJLft J tkAll J . (JjvaJl *Ul JA 4lAb!l (bbjil 4o_J y> (jujjJt 
Lc|_j • £ »*««>«■? *liJI ^cj ( 3i 4*>- _/* c«r*^^ 
. 4iy»^iJl 3jJ *UJt iijj'l y* £y \ _yJl «*ift JUul J,] ililJir 4*?-^ r « 

I <U^t 4 'JJ&J «Lj5jJ i Jjjjjllslf 

4*1/- j l^Lil ^UU- (Chlorophyll) jl j^ya^Jl j&c 

il jll (3] 4*^-1 L^U-I 4*i j vail 4iUal) 4^Ual*li £ (_i ^yiil *LJl 

OlXL-^Jl ^U>-i (Jp V 4*U-I J JJjj -L>- j)* j . V' 

4 j *1 ^ii-l (j^ 4 v!»^li»l*«] £ *1 

d)t ytj . aUlI -j 4il ii £ j jiu*»Nl jl jJVIT 

oift d)l V’ £ JjS*«Ss]l J (j- 4 

J^>«53lj J;»jjjl^3l Oh; j>- tj-.; Jpli; Jj jjJ- £l)S j t-> jP y 

* cA^"' JfP (J"il O J-i 

y*j 4 

£ o jiil \£ J^-yr ) * JJydl odA Jp y J V| 4 JUJI 414J i j ^ 1 ?! ^ 

. ( 
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c 0 yilf Ji *1 j+ *J-1 Sill I 4y-<*J 

Y ^ ^lp *V| tuj i 4jl,>iJl J idL*.*£)l 4y^l yL «U*I j^l Of ji- 

^vaJI Jii . a jJpL~* j (Willstattei) y l:-£JJ ^li ^1 

£jjl ^y* tkJU> i. aJls-l j SiU yd jt <^->ls£*)/l ©Ua y» 

« I )) ^JdjjyilT j*-** 1 ' U^Jp <jU»l 01 ji ya>- Ol'dl < ^JiVl (J^ y* 

(((—>» JjjjylT ) c 4»jy y*a>-l y>j ( Chlorophyll a) 

J iy-jA U^tAiy 5 yi,<aj vy yh* yi>-l yA j ( Chlorophyll b ) 
OrJjjl^l U* 01 jl jw* Olid! j c f*j jXj \ ; V' i*wL *-1 yii-l oLUu^Ul 
^j^/I ilyil djj. C-v^yy c ( Xanlhophyll ) JJ yd jllj (Carotene) 

- : yVt V* 1 ^ 1 JW 

( u t <J o 1 vr a i a ^) (( 1 “ 

( u ^ n ' v . a i 0^) «V» 

< x' oo a i t.^> tfcW 

oil — Ll jp « u-j » j (( I » O^Lij jylS3l ^rji^ (O' 5 " - 

• a 

il yt»l ^|p 01j>- y; ^ ySJl jlly (jvjjlSOl Jiy 0|i < CaLJI (J t - 1 yfiA-l 
tj yj jj£- 1 yyj>- (J wb- y q* J&" J 

t a a 

* jl* j^l y 4 O^Sj (J yill jll ^"Jt t UloJy 

4-*«d Jl\ ytflyal*V I Oil* yA (( I o ^Jjiyjyi^ 4vol>-J — J^yjylSOly 
lA 4JJjjjl^Jl £^P^!ly . ^ys<aJI *lJl O^pldJ twU; yA j i * y*jd5 

1 yu***d j (juj* U Ot j»Ujj c *• y*iD L^pUai*! tj ^jJyjyl^JI S*liT yii 

— '. I* 4 (JyviJl *UJl (J 

. ^J^yyyl^JI tli ^ On yj^ ‘Waxi’ (^Jlli *yvill — \ 

^1»UJ| * iyoUi'j yl£l)(J will dv-S'tjl 0 Ji 4 ) jU~ 1 — Y 
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O* -- tjjS 0 — Jjjjj»l£)l jc^J 

*yviij jjiAjj I Tj4v£<* j (J^i^ Ja**^" L* lili 4 jj iajJ, | .Ul l 

4 C^*‘‘ W *^ *l5jj)lj *1 ^oji-lAiJadl^j 4*-iVl jt (_j j<Lv J J&ssjJ '} | Jlp-j 
«^iJajl (£ jliakdl jUU j4J JjUJj i ^UlS^ U^Ual*! *-r>'Z jjSj ilSsJ 

j W$/| uT 4 (HA j£i) jcUk 

dJ^JI jlS^ 4 jS'Uj T;*-^ lf»«* c,t^^ jl <l)ji J jM I JMv OwUi Jii 
c^Jailj . «>J <u i/,> JjU >il -i^li 

<ja> jp jUaryi r ix jj*;, v j^ui J ^ jj jj^oj ^ux/yi 

<P' jkk!' <_>• ^Ual*! ill* 4 jjj i| 4 2£j J\ 

j A J ^rjt ^->^1 ot J] dJJS i jaj . tjb p L JJUl ^Ua^l 
^ ^ ti Jl^-l 1$"* 1 jZ&* Jaii tl»ldJLu^Ul ^Jp 

dJJ-lT* ( (J O^Uaj jt jji * j*iJ| c^S 4*Jp 

■ J <UP 4 » jjjl J iilp £*aJl >T y 

4 4*i^M AjlJl J £ j£ll £juy^! V_ I vJul^j 

Z * >Y «—Ja ^]l *ijj^\ djj ti] v_..».*w j | Owifc «| ^iL| Jj| jjVk ^ 

l.'i'Ticvjj 1 * 7 .*, MV 4 «V» J^.Op* 7 . V Vo 4 c k » 


( HA ) 



M-' * { 1 ) &>jA y *>_• iji-O U -*V wiZaV' r _ x 

/ ls.il; | j<) •( w 1 I Jj**' j' - ” jf • l*~’ > ) 

( Jr'J 
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Jjjjjifo I ^Tji V jj * Jr^'j 

^<a j*?* i^-jJ ut c *. i Siiu jj* */^v « 1 )i 

(Fucoxanthin) ^>1 ^a— j 6 njj^N <ii dJl? 

^1 fti ftl J+ iJ“l ^L-aVi e_Jl>- J,) Jb- (_JUJa!l • 
. <wJl>JaJ! t_al> ij £lli Uij (Phycoerythrin) 

<Jc* Jfft <J'-' 5 ~ 6 ft _^<sJl jjP '-U*j C-^ li) OUUJl | r^**J 

(J&*- 1 ' 3 ^ ) ftl^v 9 jl ftl6L/ Ol jiUl jJJj dJbj}} 

dip j*- If-li ft jviW ChjiUl oJIa jto Cj^j C ( 4AJjjl£3l 

(_^ (J *L/»bJI Oi jiUl 6' <iUi jwsiJ j . 0 jjOi i yvj^sJ U 

^vvl Ij-Ip 4AaJ j Sib ^jA *XjX^ JLi[^~ ^|p 

*J** iii J j>cj (Protochlorophyll) 

*L«J d^lll G«AA j^sj iJju 5 ^3 .* &* > * C j^j 

< y 6^&; j ^ is** j ■ J** j j til W'j^j 

^wUI Ja j.iS" oi y^j i_JUa 5 iJlill ft j*aJl i j>- j ^»_jhuJ N (.Ij^/l 

: Ji ^ C^=i ^ W^'V 

( ft_4^i)l ) ft <J ^1 jb>~ 

+ — cU Jsjjj^ < c^ 1 J 

j * 4 L£ t C ft jUIjaj (J&* 

— 4 Sj J>- ^.S" y ^ 

iMi (J^J ^ j^-\ Sill! j J>3 jji J j£ OLJl 

t^Uij t( Chlorosis) I SjAllaJI ctJLVj Ljj*j J c jjl'l 

i_£>lia)l cj i-jj^llj ft :^ai\ ujI J* je- ^JlJ! l aJ TjuC 

jl a^l jt 6**^ j j&S' j-: d-l'iS" ^ 4 ( Etiolation ) 

If-P iU> ( J^* (J i^ah^ ^y?\ ^pNI 61 jJj i y^'-'' 



— AM — 

O' y> o jSCj ^vs»bJl eX* 4v»®t ^Jp JJjJlj . i£ y^-Vl j 

t ft 

4J ^2>- jl X^ijl hi y (_^| {£5 y «_jLJ| APjy ^p<al*ll A$l«^l 

t oji jsi-1 ul> y Uf-J <Jw» c£X« Jj* jjjl^JI jj£j ^ %j . Jl jj'i'l 
JJ jj Jl^ll l^i j * _yviD W y ^ ^UaJl (J o jijiJ CXC ^1 Ol jiUli 

• f °P* t ®\A ovjtu^ 

: {J yk Jl *tJl J OiX^I J*i ja'I 

J1 j^i *LJI ap^ J ti&l J.I jJI ^‘t’ ^Ijj xp d*Jl Af I 

j^ajill j < (Optimum) Jlllj c ( Minimum ) <J ywaJl <*Ji\ JjjJ- 
!At* A>*y 4-olj-s Xbi t SX>- Jp J«Ip j£) (Maximum) 

> I Ijj a» 1 *a!I i^juii (_£ y^ ojly* Jcjc ^^«l (J^va-'l pU-JI 

4 Jj, ap ifcj^p j>^» Ji» a>-_pj 4 ij*«p Sji ^J-i 4>-ji 

Jill A»4wAjl <jl Xs ^ , I&Xp; pLJI j^ J Uj 'b/ 5 

y~>- Ji Jj ‘-''M y <j^' 4 Jj oIj C-vmxI j^uu 

iijjj i ju >r jj jiii -u-jtiu . ^ y-^i jpi_**Ji /*-■ 

SpUVI flXi _/*Xj ^JCj Jill fljl jJ-i A>j.5 jl \X" 4 cpUVI SX-t 
pUJI J jjil J«UD Jil I jU-JH X;X£ XiP AjI ijJJj.y , ix£\Aj 

. 5 Jj il (^y-'b/l J* J*Jl Ji*j 'i/l t_-s£ <Jj«JJI 

<jJ j^ijl Jj jj jl — \ ' 6 ^\ p — (Blackman) jlS" J jl>- Jij 

Aij y«ll (J y&h pUI (J Aih^l ^1 yii\ jj t tjC^j (^Jill 

: i^i jku j ( Theory of Limiting Factors ) « io-bU J^»i aj^j )) 
ap j*m jli c AkJ JlI ^p J^l jaII iJlP Jp aJ^ ap j* <JaS 1*Xp » 
^^<3 yiJ eJlfc ^ iJ j . (( AP ^ J^l ^jJl «*i*> Uajt aXoJI ijUJj 

y o SpIvsVI A>-j-lI C-v3 yj AvU a5jj jl 

J^rt JU y SjjJI J^a d U jlTBii . apL- Sx. j j^/JI o^T? JU 
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j 

*** 4 «*U J a- lj (.1^1. y, Ss'jO, 

v J,u VjJ>l J <tlUI1 uxfj . iSjA aik'i jjj 

‘ fcUl J OUI ^ »• ^ <i*r-i U 5, it J] AyjVl j U 4 u. UJ| 

^ ^ ^ d ' a 1 jWli-Tj dH : j~ fay it, 

. JUII ^ a,a>. jljfa 4J>tjU ^ v «,,ll <J i6 jA U d (j 

a»y V, < U~» sail J,Ull ^ s.UiVl soi j /j Ju* 

“* • UXJ, f “ V 1 >• J|o*> 3 i juryu 

<m ^ ) L *'-- Jl r ^ <? f -r 1 1 J jus, oo*u)i 6s j^-udi 
|JA o' ( V 1 ) *J+I J> J«* . «;>• OUT >1 tf j|| 

JB U '*• ***' J * 1 * 11 “ l :J; *M «,- J fabjli *>* ( ^ ll 

. dj.J}\ O^wTl 

J^iii , U J| ^ J - lb j, (i _ )) ^ ^ 

.Ul U^, y£ Ua^ ,;t ay, J^u. .jJi JA J.U, o,_ii 

( rn JS 61 ) 



v — ^ ‘ ^ ‘ 4 \i jS'y. 

3$ IT Q:^y- J**}** fj 



- AU - 


JrfUll Ioa j.*j jli \,J a yjll J^ja'I (j* -^l Ji is*\£ J j<^Jl 

. l^P y« J eibj /_£ijj aX»a)J Aai'^K* jS" 1 a! 1>- ai yiC 

• 

Ol*ly>tJl* \ * i)^j*b SijjU S*lv»Vl a^Li cL.ipUiiJ lijj 

Siby ilijj ftlJI JJjm jli apUI J Jjjj&l d^S") (J\j y 

ft yj£\ jlS~U.AiP juLaIJ Jjjl~Jl JJaU is*-**? iJi (J^ 3 ‘ j (_£ s ’“ jl*^ j 

m 

e-ti Oilj lij ^Jiibj .(Ail) y £t*alj b$”" dJJij L t (Lf+fi 

yS" y Sib y ili Jj »LJI Jam jli *)l jl aJp CJ15~U Jlt*l aj^J ^ SftL/SVl 

. ( j j I ) y <juij l«” i ) jj J~~£'\ (Jb 

l dj*A Jl *UJl A£ y> Ji y jJ yiil 

\ a*>*jI>- ^*lj£ bdf- {jij sa!I ftUJl j jj jJ 

. SftlyiVl 5vA-i» — T jy>3l d.A^S“ I <jb* _j5"" y — \ 

. ftlll - 1 . Sjl yU A>-ji — r 

• AJ>-b y^-Vl 

■ \J&\yij& J 4 '^ 1 - * • ^ 

. j j^i ftUi ^;i y f\j-r 

: 4^ jl^l J*1 ydl 

<L«J ^Jp jsU ftljAl • & jjj^ll ftUwT I JU yT y — ^ 

y/J (iJJijJ J C |*A*^-b / * J * IT iX m ^S" I (jb iLx*^ 

.iaA4 J (J j*a)l ftUJI aJLaJ iJlsM ^JaUII jA jlill I JA jS ' y j j£\j jt 

f " * 

i j jj^i I ^L—^l <jb yS'ji Sibj j^ b J j*)l j . jl^^l 

iJ^ U Jy^l *-UJ! If- j* Sib j J} c^i jj t ’/ \ — X • j * f a jOi Jil 

l j il j lijj . S.JUaII ap- j*» ( ftjviilS^ ) (J jA-Vt >A»j 

j c jj^JI ftbjl 4 p yj C •</? I t»x**«j aJU- A>-ji jy 
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OUJl ^ J (— Ap j*i oXs- IiX*j 4^ull jUll jS J j 

y ifJJj ji- j t jUll l*ii [f .0 jj 5 j\i J J^j <L>UI jjC 
'/• Y ' cii OlJUJl (j<aA; J I>Aa J^vaj *Alj i (J ^J-Nl Aj._Jrl 
dW6s^ i ^ S^iyj j li>^A« (J,| AJUII ol^S" Jll ®Aa _/ulj 

*\aamS* I jt^ * y *A*i\*>*^ c 1 j i, . x “•* vV^ 

» 

Ap j-*> ySkjj ^ y j t (j jvill ^ <jl b>U-l J^>- 0 jj _j3l 

. <uL*a)1 

jusi Ju ^ ajip a^ ^ jrj AwS j^ii ouui ^v‘-j j 

Jp ob^l ^^1 c>C,i ilJJjJ c ^^-1 <_§ Si yr J^l 4**%" y ^lJ 

*UjI J C4 OpLa:, lr dUi . jl L jl*J! IJIa i-bjuXj ol j>^ 

y* j 4j<> ^ J^S\ iljl j y&v y*J * —i *^1 *“*■ * IjLwJ) jCj 

. yS'ljJl C*!a ji y o JpI^zXj \£j (_£ JI OLL^ 


j jj^^SI <X*~£"\ (Jl; y Jj U -Ux^o l r li *1 AJ'dl ObLJI Ul 

CjL'^j j” Ai~& Jp jl AJli 6 Jp AJli I I^Jaj c5 '^T y ^ 

, jUll l-Lft wIpLv2j ^XXj t_jL" ji J 

A* j$\ Z lUI JI J^vail ^ iy£\ oir a : flAd - Y 

yC SX*j 5#-l^Vl S-ti 61 ^y >\ JI y* ^t*v»l -Ui (J j / *a)\ #-UJl iX»jJ 
pUJI (J SpU^VI Si xSi jj^jj . aJ*aII dl)J j^> (Jp _^Jl7 U.A * jvii) OUJ! 

6 _^J U-LjJ ; 6^^l <Aj**5^l (Jlj jS ^ J j^j\j j^S" J>- J,] 4jtJ y jAioi\ 

» mm 

fliL Jl p.A IjJ J^ 1 ..^il’ii pLJI 4P flpL^Vl fliXi 
Sib Jl 6 V SpU^VI (_y iJUll CjU> jail (J j SaU»VI SjJ« (J 

JU-I lT C * j^ «i <?' l 0*A~« ili^Jj Jll A . w « U 1 ^j^JUi pbJl 4P cJ 

■ is ^l>l^a] iOil J*AJI 6wl tiilij C Avii>s'il I d-*l>-jUJI J 


4s>-ji pLJI 6^/11 JLwS^I AoUJI Olj^jll 

y J^0 t J»l SpIvSJI d>U-jjJ JI jjy I y> jC*i U-Up ‘(J 
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U jjt- j s-j (jljjl fj? • ^-Li ^ail (J 

* jO ^ (_^j .1 flfrly^Vl 1 a-UP ol*2>^ (J.J (J J-sill *L.«!l 

v =f l;;i Jp . Jikl! otu w)l f^Sf dJb jp Ji'j . J*l£)l ^ill 

Aj 1 ^\P ^ ^Jlll 1 Alj^ll ^Jp ^ dfcAA ^1 (^j l*A jJ**} cjl 

A'J\ ib jj ^li:)! OU jt . I ^viT dJlb jp tjabii ajUISOI OblJI J 

j&) l»* (^jj] J 0 *Aa* O^Ij^J 

^l^s; !>U C LAaj Ol-Jl (J ci^jjVl l)V liA'i j t Lj j-iJ 

A^>-jU-l <jl aJ l/ /. ^ _/•£* ^ l^Jj 

6 %l*P ^ jt aJ! SjliVl jaf' if . a j£_il 

. Av»05 AaC* \ * ; • • ♦ <^| A, » • « ‘r* JiUj 


t tviU OUJI ^wXvul jl o J.S" 4fi^ jJ.i d*U^Vl Sxi Oil j bjj 

^ *l»JI Jslio ^tfLs^l (_£i liiJi Oli aIj jls 60 (_^iWl 
a^Ji An^ - *\A‘ * bjUJU Jjill uli cJ^jj 1 ^p l*4iP 

0*AA ^j£L) jA) *-Up £ L*4xll 0 J\*^' *w**La^~ 

«JU Jp (jjjii-l JL» J . J»t AJ ^dl Uill aJT CJlT AAjUI 3*Us»Vl cJftAVll 

#iA ; (Solarization effect) ^>uHil jj\j ^-15 ybliall 

, aJU- 1 Ob ijA U J *1 j^aJ~l oilil i— A~ < a ; (^^1 »_iiill « ybllali 

frLjil ^JL«jJ c^jUll JiUdl aJH^ j aoUII S#-l*i^/l oU-ji (Jj 
liil ij c ^>6^-^! j>j I (jb <J j>"-5 (j j*i!l 

jJUaj ti c <— j| pH ^»jiil!l ap I t3_jA» (_} J^all »l‘wJI ap ( j'y 

A^JVl Ja-UJ (Jj^all frLJl V c/ 4 

*UJl ^p j-,*> w~^l ^ ^Xaj U J i Ja^l ^4"l ^ jUJl I*Aa ^4 jji #.| 

• ^ ^ )b* w (_§bJl ^ A^4 * 

A-^ii^Ll ofl^Vl Ol>-ji J fj jvill *IJU (JaIaII jA *-j^I jlT" U. J 
*1 j <-bJI ap j*» jj5j ic^ SfrH) S»H «up A’|i 
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JiUsJl Oj^ij 4 ap j ~*J l*lc ojUt»* 

m 

(( I aIxaJ )) ^il Sf-L^Vl A>-jj)l o4a ^P 4j Ja*^l 

ot tjobs^ i ( Compensation point ) 

iiUft jj^vj Jl* * ®“^ A oU-l <c^f V OLJl 

ij\>- ^JJJI *liJI A~*kJ I <j OUJI *UJI ^ 

« 

• £ 1**1 1 (» 


' ' aL 4 I a 4^* ^5 A^^i* I ^1 y' y ^wti) A*k**xI Ij b I 

^ jA>- (J ^11 A*>- ^4.1 (Jl Oli Aa-S^b jJU; AjlwJ! Jjjw <l)f 

Sill! CJlS”* Ll j . ( bj ^~«JLU Vo * t t“o < (ju U (^1 ) jjkdl (JaJsJI 


^>8 A> jUi4 A>-jJj Aiixiil <*>. jil J| jJsVi Oli *1 L y^’ *1 

^A #4a ^1 3 .Mi I A^2tX l« ^>5"* I l) tl)l £l^*il 

<1)1 ^51 { jto^s. U jJ* *■ j-^_) • (J I *UJl J l Ji I La 

• • 

d4J4}j 4 1 j ^a^Nl * jvzJL J Jjj'i/l * i aJL/j tJaJaJl 

^ 4 ( <l)j ^£L*4b *\00 ) y*A-Vl * j>*aii (J Ajjji (J j«a}\ *UJl JsUJ ^JL 
A^jLj ^UJjVl J| J j*.s Ai^Jj 4 A>-jll <J j^a» US' (iJJi >A*j ( j<ajifi%*) 
J <Jj{ LT 4 ( <l)_j ^vJLU 1 1 * ) ^y>bMjCi.')l *" A atj’ i * 


( V*V* \ 1<A 


(Matthaei) c?LJU y^-l ^1 3 jv^Jl j>»Jl cJi :5ji 4>-ji —V' 

*bJl ap ^ <l)IJp AiJbji ob'LJ JI jj! l^i cUL>cu*l (JJI j — M * t aU — 

« • 

A >“j0 ^UjjL ib J j 4 J/Jl 4>"t) U 4 (J^viil 

^Oii IJl» 5jl>.l hr JO ^UJ. jl otj 4 r *rv J! °*l— 5ji>l 
Jaj AjUjJJ (_^^aaJI A>Lpl jjla) *i/j . Jjxll J ( _/ ? lAi^*yi um 
4 ^°Y0 A>-J^ *Aaj U^-« jl/jll J*Lp 4aJJ-\ ij Jj 4 ioU 

(j^ili^Vl <1)1$”* ^Jpl SjI ^ 4“l A3- J-5 4 C*f jll AjloJl J 

tiiJ j j l^Jj C>ly3 ^11 ^fllJI «4 a (j4i>-lJI ^ jZS" *A<I Jij , I 



_ AW - 


(TV- j£i) 



jyjt id:*, ‘ C'*" “V j *'v® 1,1 J-a-I* 

. ( \\rv jy>j* 


jj\ £ tui j-u. *>..> . u* t}y ,<J 

J)l Jjf-Ull J.I jjl J*» lil - «*>' o'/' ^ a *" u '-‘ ~ 

oh/.j.mjou w <y sj'j-j* J*y ^ ^ ^ U . J 

. f 

J.1^1 ^ U> > ji 8.UAVI S-lJj jj;/ 1 -V-/ d6 </i / u -> 
0/i f ‘T« . “\- Cf. jj-JI *kJ' j / s j VI ^ ‘ s /* s ^- w 

jS3 L>- LUI «-r< a»U5 if I ‘ £*■> ‘ ^ 

,_^i oir iii ui . ( LjZ t - if ji>' J*^ 1 ) f * > • u j | j " Silli - 

,& ij \ >1 iry jJiSjt oji U-» */ >V V' 
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. Su*-j!l ^4 j £- 1 J*lxLl t— * J5 j c *-bJl 4*1^ (J yjj V 

Oy ^!l-L-5"t ^lf j «. yjz Jl Syj J^p <LL*II c^jt J-IJ*Ull 0^ 

jj^j L«Xp U> (_^jl J-l J 4 UII jlj 4 yL*^!l Cj^pUJL J-l yt> 

Jyll dlli & «Ul.v»^)! X3yAi\ Cj^pIuxJIj J-l yA ^UIp frys<ill 

(_^jj! jA — ^l*4s*S*" U^-J a'I ; 1 j\1pLaj Jp frl»Jl A^f" ot; 

•* 

yjcJ 0 Ja . j V ^ — aaj&%'~* S«-l v s , Vl SJLi (1 ) ^3 Uwllp <uUjJ1 

(J 01 JpU." _»4* y-*b/l Ul 4 J* *l j j ^ Sjl J-l ^rj- 5 

<»JL*jJI ^A JpIaJI I«Ia j . 3 jl j^-l a>”ja Jp 4*p j* ^^U®ll 

. Ty-S"" Oy^^ll J — Tl Jii jr^yj <JU- JUL^Vl 5^-i 0^3 U*Up 
yA JUJT (j JpIa> J*-^** 1 (3 y^l frlxJI Alf- 01 tL*xti If j 

•^jUM O-U 4i> Jp Lidl l*t . dilkJJ jJL*ai~ Jadi fr yA Il Jp 

. a 0 J"* % JpUj » 4jp (jlki l* T ytS"* lUilJD j «a yf j 0l£” M; 

^If/.^Jjl JjJI aUI J oUl dJJjo : fill - £ 

J*£ 0 t J| frill XS U AA t£*j> m jl J* ^yoli di)j Jpj 4 frill 

{_$ 4 JjL« yP frill jt? 0 Jj 4 dJbjdJ 0*A^ tA^lp O 

Jl? 01 J| c 5J*4 frill XS J u-^tva) tfJU! <J y*ail frUJl JXw 

jl~T 1 JU Ut>U y Jl J>i!l 0^ dlB j W !>UIp Oy^l 

iJ frill 5#^” U-Up tiS" jl tjj>- jlij <ijj!l J 9 '”l' s J| 

Jiil i^jiiij t_-*A^aj ijJJ-i j^J-i oii j yi li ^ yJ (^g> -j 4 a jjli 

, Oy^^ll 1 

: a^Ul JaI yll 

(J L«Ut ^.Ip ^ jjvi^Jl) J^jjjl^l I ~~ ^ 

£kuJ V XJJ Jl Jljj^l J frJ^Lll > frljA-^ii 4 Jyj\ frUJl 
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(iil-lS " f t *1 yv*^-l *■! J>"Vl (J £ (_P^ *l*JI <uUa> 

t_jl«AA»«/^bJl Ajl*Jl <-l*<t Jply <t * . (^‘-lll ^JO**+j£‘'^l\ 

4J j“Ai eli *l~Jl j ( jy*a>«Jl ) <J^JJ J^sif £3~ y j . 8 yily 

. iJLw«Jl ^iuJ «U j*>\)l aJ y*aji AiliaJl ( yS>Uai4l ^Jp- 

jJb I c3^jj*^^ ij 4~^” CJl£"H j 

J > *l*Jl <P j*» j j jj)£}\ (_£y^l At^P jb^j ^y« 

(Willstatter J yU- j y’tiiij OllUll l r ^15 J3l ^ aj^UJI d&J a*-Ij 3 
ijiUJt Jl jjVl Oiji £j y’Vl l,i \ WA ^Ip & Stoll ) 

<3 'jj^' a 4 ' */ Jjjjy&" f' V*^' t£' 

JJ <J fl yiiill ^1 8 y*ksis! *-1 yiviJl ^ J* £j J ( A*i* il 

(inm«s)^l cr JjL(i^l Jljj^/I W Jijj^fl y>*> ) 

*-j^' ) J 4 '^' ^ u 4 lH 1 ^ -> ^ l 5 b^~j^ b-Lpj 

(JjjM 0^ y** 1 ^ *Ul aJL*jJ >UIp ( Oy^^jl •XvtwS' l (jbj 

JjljjNl Ol ji £j y^fl (_S aJwU^ I jd & Jjy N *1 tiljj'i/l (J *bJl 

• O 4 *5^ V*° cr* *1 j*aJ-\ Jljj^/l Aiyj£ ^ t*Pj *' yi*a5' 

A*!^ Jy >- J * Jp <yw 8 j£> <_£ y>-1 cJ 'jbf J*J-Jl I j-fc (J Jij 

' mm 

,aJ 1 ^1 OU'uJI ^b-Jl Ajl/'j lAj ® j^^ 4 

0^ i-jbLJl aJ> Ji4 (_S l 5 

aJUjJI ^ Li) 4£^h* A-J^jli-1 ^«1 yjl vJbJlS^ j ^ ^b*lp 

J^l yi\ iXkj i JJjjji^JI j^P t£ Ajl>-b J^l ^ -^-_y A J ' J^i 

. aJ-wJI 

^^YY fU (B^ggs) jsf y C-ta : <J — T 

• * • 

( jM^tl\ — . OtlJl jyiaj Olj^li J (jJ *Ul Z.Lf i^l 2j jt jJp 

— (S OUL’ Cj\ jib jjj , *1 ^8 uM Silll j 3 y»tf 1 -Lj — 

*lyl>-l j^Pj CJ ^11 (J yyijl tbJ( y^tlj ~ Ojillj gj yLlj U y^UllS" 

}l*lp iillA «jt itUi y^iiji . ^JJ JJyJl^Jl ^y* 5 yu5^ Aji” Jp OljiUl 



t j j j* ju *y j»p j>-t y^** 

. aij?-j ^ ji ai J>.ljJI ^Ull l JlA (1) j!& \i+k» T OljiLJ! ^lj tjv^j 
^ jjjj o ji>-Vt ujLJ^I jl jL>I (_J cf!^ ^ ^ jM l*i* ^iJi ^ J 

(J^laJI J^Ull 1 «Aa jJp (jll? i ai j . 1 a jl jjt>-\ i (_^*i)l *UJt 4 *Ljc 

• *4^ 4*;^ Ji J-Uj J (( (^j^bjJj jJl )) j*-* - ! 

4 -Slpl ^jl jjl ^"ly jt ; (Jjka'H aUJI ^sl y ^\ js — f 

<vk««x)lj 4>s*^ 4AAi-l 4 Ja , 41 P j«* <-llajj oilp <j\~+S Jpbi» (_£*y 

^ j*«f *1 4>&*J*bH (J <ul**!i ^Jl jT 1 Ji OlS"lili i (J jja&\ *bJl <uUa] 

_jl 4 *L>jJI 4P j^i ^-llajl <_^j (^ij; 0U i£ 1 <Lh*J^ 1 lAltfjl £y> 

OULJl i*jf" Igi! jjl (J lisDl j 'b/ ^51 OULJl (j <LaI>- j c l^jii J> 
Op UJ Jl 4 »j_j! I J 4j^vJ1 SaU. 1 J j>-jj' 0 n>- Ul . s-b-l jl! iaU)l Olji 
*bJl 4*1^ X jut (_jl l*T 1 j\J 0 V j JpLtill ^ j£ 3 

l^£l j> ^" \ Ji i_~>fcv 2 J (_^jJI *-UJl 4*1^ (J-Lfc* (J ^^aJuj 

(J 4 JUJI J-W* jl Jb>-j! aJb c ( Ringing ) 1 — >jb£ ti 

Sib jJ I Jso iUi j <• t£ j>-Vl (i'jj^l <J O J51 4xU-l 4ik> J ji 5i yr ji\ 
, club'll (_AJ jSi 4^%.^Ii 0 j^T O ib j J J ^/1 Jljj^l J (J j£j\ (J :y£\ 

j j*o]l *lJl 4 JT 

Ojij^Jl x«ri tjli ) V /& 1 il ^1 Jjyi Jp JuiJ JJ! 4jUJl 01 
(jb‘ Ofw 4lau*«) il^l 4^t^ C»i««i <1 \) V 1 ^/* lil ( 

: <JaU11 dJJi Jp Ja; lT *lii j O^j j^51 a^i 


| *t 4- | Jj *S 4 

r * mt - 1 


V>a ait 


- ijjun + Y iiin 


Ijji *i j^i-1 oilil {S^y t Sap ^|>-i ^p 4 aJLA-I ^ l^^Jj 

objii Sap jl Ic jJ| ot aUxpVI ibji tiJJaT . J»^i Jp Sa^l j J 

m • 

, eJA ii jwJ 
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j£> tljjl <ul f" lj-.lp tj\ *“ J I JaJ- 1 ijp j 

* • 

JpliJ lAb-l 4 0*5 \pUJI y* j\P jj yj? <uT ^p 4 JbJbxJl 4>- j ^Jp 
JpliJ B jt (( ^UaJl Jpia )) (j /J J>- J *• >5 4-Jlla^ <-? yj* 

jl y of ^iTi ji l* (iiJj Jjy . * jyoi\ *y?J <aU : j N j « jlT” 
jS'j J O^UVI Sxi j ij Ujo _ Jj^Jl oUl U^J ^j! yU J.UU 
y J*Ul! IJU jl vl^j 4 L yk Y ^f j — ^y Jb jp** (Jy^^ll \X^J^ 1 4^f 
j^i *ui ap ji jp jo, d«i jii auiOi ojuicjf ^fUi 
ap Jt&i Jp jj’jJi ui . j»ili jp o-i j J JpH- j* 

J 4 ^' a 4 ■ < > .»> *' (j ^J p liJ ^Jp ^ jvill *UJI 

*j.JsJ\ ^1.^1 AAjO S*L^^/I ZJj* j l*j^p ZJp - jjl y* a^U 
O^pUsJf ( j t a li-1 y (_£jl yM J^Ull l*^A <-^ O jyl I y* .il 4 ia.J£ tiUlc- 

. Ol~o»»^jl i ,‘ 

a/ - l^Jp J*i£J ^’l Ojbft:!l pi : J> jJ o Of J&: 0**» j Ji j 

jl ji- 4 j ^JlllT Oft-f Uj^iJl j j£j l^Ua*-* ^y y I 4 (J j*sJ I pfJl 

- — ■ ^y-y 4# y^ll y >J*AiAll*jy4)l j <-j >Li| y y* ^vi>-LJI L* 

<Ji jj5l (J I yj JyjjUjyll jt» — yU*!! yill 4^? aJIp- (J 

. j£*- Jl <>j£j ^yjsX (Polymerizes) y>a 

(Baeyer) y f If*** j (_pl JLAjjUjyil Of _JaJl oJfs (Jjlj 

^*«.».w l l *■ j^,i I L*Jjlp 4jI Ub yj — \AV* — 

(J^l^j Jp 1 I 0 ji ^1 4j J ^ ^^ll J*maS^ I (j f b-fxjJ.' 

^llt j 4 Ua-J y C)y J*+£'\ 

• • 

«-Xpty2JO^ # (j^^l>*l iJi ^*fl jJ b^^oll f 

a P J JpUaill y* */ o • jl (iili y» . *lll ^y ^5 y 1 ' 

(_jJiJl ftlil 0jJ^i2jJ V-31 1*1 4 j^j^^ll Jm^S ' I (j}Ij IftjJLA* (Jj^aJl frbJl 

. JpI^I J J^O; 
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: OAUdll jj 

— \ ^ t N (Ruben) Uly>-I v^l^Vl Oil 

Jlftt tllJI tllil 

• m 

ij JU-I iJ* ^“\ j IA (£ j ill *'ijj 

jr ui «— * jU- J ( ^jusi 

Aj/s UJAp oJl I (JC ^x }j frli! 6 jX<aa ^plvflj.1 

( ' A | ) t£y£ *U -ij >- J (J L?j.H«a!l *UJl ^j 4 j jl "^Lj jlCJl (^UJaj 
jU OlT U-Up l*I t JJiiH ^Uldl fjp ij y£ Uplyadl “"Vl DlT” 
(Jl?“ «Ap ' < ^?> »Aaj (t^| ) i£ y^~ iS*^ & y j£\\ «a»»»S** 1 

jj.yt« jA *-lil jl ii)Ji ^4 i UlC Juiiil ^Ul'll Life 

. Ac.\.^’\ i 


till ^y» ij&j>- * yri A-JJa:; ,J* *-t£s? rj j>" '^-~ >m J 

c * 

i-J <Aj ( Photosynthetic quotient ) (J j — ^1 *1 — iJl Jxjm jlj 
jli , 5-b«" jli <_£ jLj O •A*«S’*I <jtf ^lkill l jv»w«^*'yi 

ibUll iJlpt £j \ !)Lic jS"\ <1 ) xj Vl xtaUil 

« • 


Xty* 5S0* 

^’n + ^jun+^^i ^ « *1^ \y + Y iiin 

*•1 b^>- 


^£)_j . OljS ,j^xi iliUll (J x«^U!l 

ijj jj-oJ j . *111 Oli <j4 ^-Ip Jii itaUll 0 jy 

Oli» ^ iJp Jil |Jp Jjj If'l i 5jiUli ej> (1) 

. JpUJI J ^Je>C~J <1)1 pill 

. J^U* Ji JpLUI V VI &U1I JSf J 

• « 


I Y + r ' ^ *^i 


yj — i ait 


J— s*JJ^ 


'r^i * 
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l»V' *• yjsil) till {Jldiijlj ^>- y iJiUil oJLft j! 

m 

*U! Jy^\ JliiJVl 5JU- JL1 oJIa Jp jltt oii t J^jjJbVlj 
_/-«*]! Jj* £*~«a> <ili *111 V * jvall jV I ^kij . (Photolysis) 

tijwb- ^Jl 4 jlrtlb tj ^*9 ^JpUlli I JUb jLxpl 

(^yt* <J' Aa>"w4j ^.<*0 j j«AjV i sZjI.'^j*)/ I^Lv^b ajuIp! 

j — di (jj j^jvi (ju&Vb lJ® l* ji ; i ou^v 

. (Photoelectron transport) 

: Ja JaUj 

t^iil jj-01 — WV ^Ip — (Robin Hill) Ja J;jj ^ jbf C*>^jt 

Jl_/>-Vl <U- j* J^ai *uSC«l Sj 4 (J j*sl I *UJI <Li/" lS *■ yJ&\ << ^jAj 

4_^>l JwJ^Vu (J L «j CU »>b liiJij 4 <j ^« a)' ASilaJl 4 — . a b ^^P 

4_jLp J #1 j^-\ o!jlL-*>UI (ji*.-* S*Lk e U . o’jUI a 4 j** *1 

^ . ..4^ 1^.4 iA>"^ 1^1 — • j) ^ ^ *\+ * *£* 1 

m 

JUxU-b C*Aj JJj . ^jujw^V I J,1 — 0_jX*$3l jl jy 

m 

*lil Ot; J>- (jli Jpl*a:ll o' ( ' M ) jJ-AlJl 

j VI J»jydl - JpUJI IJUj . jJU-l JjviJI *tJl j JU-1 y> lT 
<_/» yj 4 iJdl <JjU 1I J — (Hill reaction) J* J^bk 

: f 1 * 4 f j® « f * 

(*^ ) 

v* + Y*b ^ Y 4 r Y + ly^b Y 

( *1 jj*>- OlOjL»% ) 

wtp L^gT j ^1 4 Ja ^Jpbdj ^Ul .k**»Q CjUJl O' j_j 4* J »Ajj 

JjJlA* «■ 1 U-LP , Oy •A-~»T'l (jliJ (Jl jrV9~l 

il (J (j^J — Jjm^*I ^IjC.4-jLp (J b^>- 

^JbJI J^jt.M^Vl — (J y^jy~)\ ^J* 4 cr^jj^Vl 4JL** 



o LS>- J j£*i — Ja Jpli; jt j VI jiill ^ j • 

c (_j j^iJI ftliJl aJLpJ AjJl-toVl J.\ Jif — t. jy?ll SJpLjt *Ui! Uliiol 

m m 

JpL-j OUJI (_J t-\ OljJu*-*iUl aL>L- I t)l (.$1 

<j-* ^uUl ^i^ws^Vl Js-Ualtj . Jow-S^Vlj <ii it&Jij 

(j <j ^r^jj-uVi i*i t ^Jp (jbs-ioVi I'Aa 

dj^s- dUti**! SjI* Iji>w< *•! Ol«X£*0Ul 

*V*^ i# ~ ^ j' - r*’^r 4 (JiJ^t — 

»lp — <u<iil ^»j j ^jjl tij ^ cJi -tSj . CjLS"* ^ li a _/P jl Ciy^J\ 

• « - 

I J ) (Jli**jji)l (jli? i^w^i Jj U jt ^Jp — 

(J jvall (jliiJVl ^ ^JUSI ^/.i^jjJbVl jl OU j ^J. ufcwjT * jJ^JU 

Jl_/i> , l 0^4 ( P il. I (jtiijl ft j^jl jjJ ut U^ctpl lilf ^Jl P_j . pLJJ 

^1! «— jjUiJl Jij . ^^Ua!l (j jt j^Cc 0 jj^^JI JL-5^1 (JU 

j »h~) jjj^^l JL- 5^1 Jb 1 Jl^oM jl ft I jjz^-\ eJUJaJl ^Jp C*j yj*t 

. ft^vi'l J* l^’U j*~ t-Jip 3^>-j 3 jliJ ^MlaJl (J 

I (Two pigment systems) OUJuvfill d\&y>£\ 

ftbJI ott>K/»l j £t~spl OliJuJl ^JjIjIj OUjum ^ I' ^^IjI (J 

(Jl^lft^/l j} *^<saII tftyx l S** (_j j 5 * ^ <— JllaXj 

» «• • 

JpVI 4-^- ^ll Jl^^l ^ ( ^—\ ' = d) jiU *\A • ,j* y^aiiVl <fr jil 
JaI j i ( Clayton c ) < >_ — > ii Sd^-lj <ul^ (J y 

4 ti 9 "^ ti J A J I SJLjJbJl JJ1>JI C->wajt 

^Uoiftl c>li 3 : <ju j ^ jt j^\ *j4*^ 

■ • 

^>^1 Sj^it t*. c ( nvr 1 J Jjjjir > nvr ^ 

( ) -A\^’ ^Ar -Up iS jvai 4>-ji CjIS 

^Uo^l ji JJjj^lT tsijTijLAj _ ^*\*\ Butler J^,~ 
jJ-* l*tA c (js^J jVl l jJ T ^53j 
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4 JU j V * Y" 3* J JiP {£ y/i% ^rfL^alal 4>-j- a) 

1 JjjjJf JJ * <y cS>' hj* 9 ^ ^ LJ C P700 ) v ^ 

.( Clayton — ^ ^ 1 *\ — O ) 


(_jCp t^j**^*^ i i *-LJl 4*»^*^^j»*~^)l 4l>- ^ll u|i 4*1 Pj 

( Y ) 4*) j^ail 4P - j ( \ ) 4»>^4vall 4P ^*^1 L«.f«lp (j<l»^3.i.a 

• * » • ■ 

0 4 4*^j t OlJj^Jjj'5" iT I Jjjjj&i *Sr^ 

l >XPj^l f'lv’l . (Y) 4j^iJl 4C-_j^l J 1* Ji! V 
- • ^ * 

<J i cii J • £*■>■ ci^ ij^xi 

^ »/?Jl J^LmavII "jA -J^LuavII ^S"" I ^4 

« 

V*Y *Xif' 4 *jj*^JI CjU-^jJLI ,_y2*£ (,£*111 I {\l? J J j)^" (j 4 O) 4 j _^]1 
^ j* ti I Lai 1 V* * 4*1 p (£*ill_J ^a^jJlJ 


*IAY 4stf I vJt ai ^£/4il ^1 -J e£*Hl ^^-ll O 4 (Y) 4 j ^ vaJl 4C- ^*^1 JsLlj 
0lS dj^' ) 1 lMjJJ^* 0li dj^J • * lA * Jjjj^ll <jyi JJ 

lal 4 j* » fr ^)l L/ av ^ J (^ f ^ *X*w5^Lo^ 4 mA4 4*>^^vk 1I **— ■ A*« ■■.a (J ( 4^lLl 

4lllaJl 4 jLjI (J ij j>%lj LJjji^II l«L~jl l*A**i Ojj £ iVl Cj^UU- 

. 4jL*-5”” A3LU (II 

« « a 


: (Photosynthetic unit) J j*aJl *lUl oJ^> j 

J C. Jlg'j Li J 4o AiUsJl Lvfiial (J I UjiXal I l) 1^" *Jjil 

Ol ^**J| (J I (^i>-Ljl ^ya TjtiS”* jl V| i 4la IS"” *1 jJ*>- Ol-tJua^lj 

• ' •» 

i 4iJl *1 J*A>- OI-L3lv/)Lj (J JuA J^Lij' 4Jl^a] 0 

m 

^jA ^*Aa (. £ v— j|<J»*x»a^LJl cjl” fj>" y I*Laj 

( £y£ 4*-.UVl (J j*al\ aLJI o-t^-j <1)T Ui>j j . 3 jJt^aJl ij j^all «-LlJI 

« 

(J^wj . -b-l J iljays! J?" ^aj 4tlku 4a.aU- *■<£'/? $ • • tjl j>- 

( Grana ) OlU-l jl Ol^j»iJI (J ^ JsjIj^I 

. ( Reasonance transfer ) l>ji^ J <2 )Jsj Jli^l ,j~>- (Jf- 
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SJLvsU-I j y (J A— J-** J OiSjy- (Jp ^^lkj j 

. (Antennae chlorophyll) U' Jc* 1 ^*1 * y<ii! 

Allis ) o jw al ysL^ul A>- y» {^j ^v=> y 4-J yyaJl AsUaJl JU&j j 
APy* 5 -l , ( 4 */ 2 jt>vX« Alik ) J jlsl ^ysL>ftX*l 4fi~ jA (£Z l^], ( 

< V * ’ y» y aL _ jk!l y Ual«Vi Ol> j* jj> £yil 0 _^J ( \ ) iJjvaJI 
JlPj , *\A* jA ^yUol*^/! ^v 5 * (Y) Ajyill APy*^l J J 

t O^LxXvJ. I <J y£ (jl ^JaX*»J l^li « J> 4 >-Ia} 

. c£ yt Ji J&Wl jjy- f yj 

: (Photophosphorylation) ij yflll SyLill 

(jli C-jjAJ ^Jp A$jyll *1 jJzX - 1 o1jJu*^>U 1 Jjwii U-Up 

CjUjIVI iS *1 ya 3 ~l SJLw^Ul jl ^■. w^ 1 ( *Jy «-Lv»«S^ ( 

.ajIj-l* y^£3i yi ii c*jixJ ^ j^Ji y -V'-jj-ji o.y^ 

£-— **jl y <Jj' )^*U (Anion er a/.) 4ilijj j y jl jo -lij 
. f- y^All yj djp y -t* ^Jp aJ jj*ll aI^.^^-1 5JL)u*^UI 5jJi 

0 jAwj A^j y,tf ll 0 ^Aw,aI 1 A^Lo^jl dwLS ^P 1 y^l ls 1 *-tl^ 

C | ^ a ^ 

-jyt J. aXP ^ '-A^ (Photosynthetic phosphorylation) 

(Oxidative 4 yL-S”tJI 5 yLill A9 jy<ll j bj-U & yJ.1 aL-^I y y -f 

. phosphorylation) 

ci *i (_j y _ t" — yil y ( c Ir.-^j 

•XwS^Ld! OU/ 1 y t*Lc iUi^v« aJ j*ai\ aJUjJ! &*)} (iiljj bj^Uj^dll 

a**!i J 4jjjA\ VM it gj\J\ J i Ji wull 

. Allis (_^| l)j>*z J 

Jj c ay-^ll uJkdi y. j»-T -jo' 

Jii ( CjUj^^JNI jl a) yji S^U Uijl O^ScJ 



- W - 

l)Ij>-I ^Ja JLa *-1 OlJLw}UI 3 j4 j ^d\ ^Ia jjjjl 

4*C jjl Afi ^> l£ *■ j*jd\ JaLuJI JaJjl (Jills Cy^* J'“)^ Olj»J 

j*j <J jviJl frliJl (J JUiJl jOj ^J l .AJ jJSjJ Ja Sy li 

till 3j>-j ji . (NADPH) <iU*» yll <jt‘ jol wl;UUx»j$v- : 

•Apl^aXj j AwS^Ldl J'Vl JjI J l (JJi^ t»^lik«yj)lj y - Y— jo J 

p » 

I O VI A^Ull L-.^,>- J\>6»~S”"Vl 
I T Jb i + y d; I j Y + OIL- y t + y — Y— jot Y 

frl OUy*-% ^ fr 

I Y Jj Y + Jj .y d* 1 0 Y + y l + y -f- jot Y 


<J lj^>-l; j J«jfc*»5"Vl J* fr(£y- <3^** I jl dJUi 

(jLS^ll !>l£j . y V 1 jol j* J^jy- otj&j y ^ I i) y tlr-dy - 
C-yiJ i* j*^JI AJly^Vl 5 yil _j aJIUI .j j y wb . y vl> I j i y — T— jol 


: (NoncycJic photophosphorylarion) 4Jyl<All j& 4yyflJl 5yi«tiJi 

«* 

<_$ Tj.o frl j*aX-\ S-lJu*i}Ul 3yij (J JjVl cylj— ;Vl jl 

O^IaUxII J* iUl^U J^t>- Jlta j 4 ZJ j<J> AA j£j »X?-I j 

j^ )&} (Sjj jJ* O'} j^JVl <—»L-oVl Id* j . *yj (J y£\ jlixijVb j J& 

{j^ \)j^*isi\ lu^ 1 IkiA Ja (jlkjj . <X > y i — j I Oc y- V— jjt 

■» • • • 

, ylklll _^A (Jjj\^)Vl JltfoVl jl AjJljJl j*A AJj*aJl 3 y^aJl 
- * 

3^v&4 yj — V * * ij0 y-UI Ait J^iJI 

yjt > <jj Jl ol; j J^JVl Jid; - 0) aJj-^ 

mm • 

Cfjjj* 4 J 't 

AJjjv^ Jl Jyx5^ L^dJl y ^ I 0 Jl AL*J kAjwJ-l u£jz£ (jrfjjJ jAj 

m m 

, ( «A j . y L-J I 0 5 3 6 <sIa kAj - ! - «A j y «_ j I (j a) y, £ I 
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. (\) tj j Tj»*P (JbtfjVl IJu. 

• ** 

J i k j t£cDl (Y) (j 1A * { j<> I*Aa u^y°5 

: Vj-^V^ l>* jfV" <li ^UjjSsJVl 4L* 



JIadVI £ — '“’Ji ( Z -laia«^» ) ^j.— 

( jjj** jr-t fc_i 4 ! . jj-cj 

( ^ ^ AY «-f OlMp 0^ ) *^>4^ 









- - 


ji' j J| Jj Cp*Jj** y tl d)Mj^l <!)^UU“I 

* m m 

ijjjji w ) uuL*y*5Ui f fj} yj ) j f jXj 2 ^ 1 

frl jyii-l Ol«Lu*^>UI ^ y 3 t y^~ (Jy J*’ c£j4"3 iS y^ *l*jj 

• ( 1>* <£/** Y 4 * J^ y <— (JJjcC 

• 

djfc-i i j l J| <y Oljj j^JVl jjy XS'3 

Jj J^J^/I £j jil! l*t . C*li*vy)l (J^t (j**» yo^i y i£J>- ^ I*Aa ti 

,lkiil <y 5liUI Oojj&Wl- SUJ (Y) o‘y*)l <p^I j tiJ ^JJI 

• a 

<jCP biT* e- Jial ) OlJ j j^JVl jjy 0 |* IJ^Aj . UJ y^> *lll 

* m • 

. y -P- .y l <1) d ilAli <y g&j 

l bJ\jl\4jyd\6jU&\ 

JpI kfr jit <11 >1 C-^y *1 j*£\ Cj IOju-^UI jt y li| 

<*al£ t^JiJl yVl t- yji jl IJitij ^1 cJuiaJl i2lal* ) j^y lj *\A* y 

f yj Ja-LL- JJ 1 UU>-j y (\) IJ w^l ie-j^l OJi ( I ^33^ 

<J/Sy wUp j , I <i U- 1 eJA J wlr-Udlj Vj < «-li I Oli j J&\ JiuJ V 

<Uyljdl yP <*? y<i 3 i 3 yL«jjJl <_A$ yj *-lll y OlIjj^JVl *— »L**Jl 
* 

. J y£\ y >1 j i 0 ti V j . -l-£"T ^L* (J^ 

j* J>*i <Jj*a 3 l OU-jlb (\) <Jj*aJl <P^*^I Ja,J& Uwlj 

a 

jJaCj (^JOI c-T^I J| V* • ,_y y« OUjj^sJVl «— »L-Jl yy"U *\A* 
J yCj l^.*|i Jlw^ ^jll y <Lj I j J| OU j j^JVi jjy ^ J& 3 i *U; 

1»Aaj £ *1 ^ j^Syy y y- Lffj «ula *»j Jaj <LmJL« J| 

^p V* * ^pLiJI J| 

a jy ci Otij Ji' Ij^aj . (juL*- yu-^Ul £3^3 £ y>y olj^ 

(^LmoVI JaJjj j c y I 0 (Jly>-I ^y jjs^i t)3 0 ji <a1>c« 

a 

o yLiJl «Up jik; U lOAjt y -f- jjyT Jl y -Y- jjit J y£ Jj j23VI 

. iyUJI UyviJI 



S (j y . Y - jfjiT Jl/ 3 ^ u^H <-^ /jj 

^-ij-U-l (ju j ji\ ^vi d)U5j (juw» 5jJ _^aJI 

</ Li* jt ^ i j fjJ'j^j >}| i>ij *1 f j//Jlj 

. j^mSjxJjUI a!?Uij jji 

: ( ijuiJlS* 5jji ) Allj^lj jj/JI JU«5*t JlS Cxi? 

C. <L)j (Jl A*ill JUjcJ jl jaSL * I (_£^l 

^Sy^ y ^J > i *-Ca J t* ^ ^sJ I y& ^aJ aJ&aII , 1 

4 (Benson & Calvin) J'iJtfj UjJo J^i^l U-L*i . j ^;/Jl j* 

cs'tf ® j y& <J ( ^ ^ ) >Uil c )^o* — ) ^ ^ 

ALa XlJ 1 rALjjlO t_ J>J? lj^l>- ^U>-j (J ^yail tL-il i-Jjlstf' ci by/ 
Ja-^- 1 ) Ijuj aL S-L* lit^U-l C-lw^ I U-Up A; I (j\.J ( AajllU Ol jA ^P 
.( ) a! ^^xll A; ^^Jl Joill ulli J>- (AP J 

‘“ J Ol y < ‘-**^ {£*" l? <-LJ l a ji Cj j~a2 U-Up ^/J j 

‘-"k/***i^ u** >m ti O^j/H ja ( / V* (i'y- ) 

ol UliUll ^liU (iili j i Ojj j^-Jl OljS uj^Ij ^p <£y^ l£^ 

^y,^^ S-J^ ti ^AJVl ^ S* (j ^ 

4 ^ jJJ l aJ.^ aJx-» J\ ^cjI ^iJI j>l Ail tJJ.AS” - i— Jj ^*11 * -'^* J ^1 

o yi clJUs U-Lc-j . jjj/3l (jl* /Jl ju^J 

L? ilj / jA J ( Jlil i)^j/l {J' ji5l JP }US A;^jJl 

i ( A-L 4 VI j A;^J*JI ^Us-Vl ,y jS’ j /ijjJ'j kiJ^^ ) 

« « 

jl jli>-lJl dJili ^jc- j . ^fJJ! aJUJ Aja -» j ^jI y i!)l tlJ 

*UJ1 AjL^ (_j j y ^ii\ -A^S^I (JlJ <Jl ^*>"1 Ui aL>* jll 

AjXf J (JjUl li o'jfl J — l { ~4 *J>- J JiNi ^jp <j' 

• <J-J^ 

^Jl3 <Jjts^ t^JL I yi**jj ijA^*" 0 J#LSJ^*y <JIS^ *i5j 
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*UJl L)l y* J 'jS'\ tj y^i\ *IJI <LLd ^Ul 

y>X ^vJ! A«J ^JS*” y*J y> j^%> (_^ l^^yL (J?“^ ^^Jll , o yuJ aJL^ - 

(J C^^Ji -Aj^S^I (Jl? .. .' -«AiJ . ^ j^Ul ( Aj^i CJ 1 0 ) (Jjcil 

(_£«jJl 4 ( jp — T — ) *—■ >Uu* ^AJl (_3^b I C? 1 til *~-»® 

0 jiil t-i*d d-^Ajj 4 55lla)L ^Ap JajIjj 4!*A ^Jp ij^vajl 4 JII 2 JI <J i) yj£ 
(Jt^ 2 ^ j 1 til >x**£'\ (Jlj iJlaJl 

. 0 jA~J& l J u 01 


X**£'\ (Jli yA &J &, j N tiX^-xl^-1 ja*aj* <J i *' 01 (jr^J 

4 jT d jii\ yk j yjb^ Aiu*; 015 ”" j>T c_-5 ^ jA ^a js>^\ jI£! y* ^ j 4 3 ^.iL* 

Olji <— £ jA Aj\ \^0*\ ^Ip ^A ^.msJI ^t* 0_£_^Jl ji eJbJ 

. ( Ribulose diphosphate ) (jbJ jjyy^y y, 0^>j£3l 

t/* J?* til t ^«il<-L« <*~S“ jA it^Vi Iaa y& 

yX L*y$ A»aAJ I #■ j^ai\ { yi»X-\ lAA J ^ 4 y6*»yj 

— ^jaJCa. !l (J i^jA^ l* <IjI£ Ol ^ia>- jJ — t£AJl dJb^-xlA-l 

4 a *\ 4 ^ j ^ s ^ OLA**^*!! ^jbj ^«Ia»^ cii 

*djl (J <J ^j^xl 1 l*Li)lj jj^^Jlj cL»l^£*0) TjAyO^ j&aj t^JUl 

* 

. (J yjai\ *UI 


4 l|J| jil^-l jl j * m a\ y* JU V <_3^*aJl *UJl 4-i/' ja£ *j y 

* 

4 (jtAi (ju* jbjtj <J _yo“ 1 ^Aj ^t.JI Xj y^" yy y^J 

<I~>\a*a yi ill ^Lj j < j ) tf L^ al ^V 

J y>*Zi 4 idL^Ssil (Jj^pIaxII ^y« 41 mX>m ^y* *bJl j! y^JUxV t^<2j I 

<s- L->j a^-1-U-j v^bj djLS' /• (i| 0 j^rll dJj^-oU.1 yJL- y Ajbjdi •. 

oAa C*** - XSj. j£~JI jiy>3 (il Ij-ii c 

Jj jJ jjviUS ^ £~* Jiy 4 ( Calvin cycle ) ijui ^ Syy X O^UUxIl 



J>-ly J <y o j&i c£*aII J*jJI l*ii * j <aSJ \ ^ *\ \ ^Ip 

: c/ 

^jt^'j>- OIL. yll (jbj J j] Jju JI £* ' e-lil j J iS Jp*5,i — \ 

. (3-PGA) di ir -xU-' yL* y .r y 

yL*jt .r — >-LAai I liL^vjJLl y .Y* ^ya^ J 3^ — Y 

U*j y -Y'-yii Ui jj; aSU»j .Aj y »L» i o OlJ jJ^II 

: JUil yJI Jp JpLDI I-Ia j (j yill *fcJi <j *• yLlI Cj^pUj IlU 

ly**y Y* O o* 3 ^' ^ ~ | | | ~~^ — ii*L yJUMyim y — Y* 

> -Y- ^ > -Y'- 

ifX yduM y~* y -Y — a,AaU ^ ~ . ~ *“~* 

+ y »L» I (1) "*”Jj + Uj y <L> I j 


jySjill Jj J y*lJ ifjii ^«vJL-l yLvJ jfi — V > — -l*AjJI CjI£jJ>- (J^i “ r 
1*1 , y — o — JI Ji ^~* <J^y»^ (£*aJI <—jli*».ytii ^Lj 


— V— j ^jjJuAjwL^.^ tlijywtJsL-l yL. y — Y* — «Ay jJ I y- a^L 

j J JUjj OjLt»*y — d — u J I«Aa j^ax. j u-Jut**»y 

y* y* 5 ytL* <0>li»*y — o — jj yxjJI t OlLu y — o — 

• ^jjkAA 


(^/u^ykjit v«jLa^ Jp <— Aaa * ji — \ — ^JyyJI — 1 

• « 

^1 i) JXw) <jl ^all OIL* yll (^Lj jj jaXj j tj^^* OlL-*y3l 

* Sjj*aJ( jl*J 


[£“ ojLi**y]l (jbJ j jJ yju JI aJy yiL ^w 3* . (3'^ ^ 

ayaJl oli. j>. ^ C)t <ly- (i'j^i^i^ ‘jjJ^ Ji 

3j1a1~JIj l«>a)lj jj £J\ J ^L-y — — ■ 

Jl J*^^i dW3 J c j^JiJl CjUjJLp yi U j*Pj ^rC^vJl j 



(£* jl £■»! j* *\ « jjail jl Ot . xIjU +» ji — fl— j j) 

. oli-ji j y£}>\ ^ a>-l J (5J>- 0 j£o j r I li J* vIjUj Jsj- *\ C.XJS Jj 

C&yr tii ^■^*1 £wixJ 4 <1*1^* 0 jji (WY) 

— f j£j Izjr ) ^ J* ^ 1 j 

Jj> ^ I ji-r- jol ^ Olijj*- i%(^l 

— o — jjj ^xj Jl cJ c-JllJl (_$ ji-l L*1 t iiL^***J^-l ^iu« y — Y* fj&f' 
t ^iil (^liJ — 6 4 ) — i^l •— ^Ia ** y 

l (Hatch-Slack Pathway) iJ C a Jt \i ii^Li — ^pJlA jL*« 

(jJUtj U O' Sjjaj ija*«^li ^ji^jjl i_3 jAll! a*j 0(5"” 

^j-jIa (jvlUl' O' jS- 4 £t-v3 ' OlJuJl (J 4ll_^>-l_j ^1 iJ xl-Juii j 

yiy-iVi ouui ^ o' as ( \viv 4 mn > ibu, 

liiJlli \*aa\>- ^ *UJl 3 jwii <IjI j*i a*i lj,i j 

m m 

Ot ^£~y„ bf 4 uJby~~bM y O* 4^"tvajl ^JaJj 

jJ _^v^' *UJ' O' j-Uj j 4 ^1 ii Cy. & l f Ja~» Jh <*-S ^1' ^ _^»-V' 4_-S^ ^1' 

• ^iTS^alf, jli* l^-Lw* o’jLxJI fi-Lfc dlUo 

Obu- J^J' ^b* ^*x.i j |*a?w«J ^11 CjbLvJl uNl 

O^^Jl jiNb y**y - Y" (j^- y' ^ ii^V' ^5 

Ci>us^4 o j^j 0 IJUJ 1 ij* uT . ( C-3 species ) 

O^Jj^J' <^lij c_ 3 yC# ^Lj.U ^a*«j ^eJUS^ijpbj 

. 3Je>-' j!l Ailiil C»lji ^ 4 ( C-4 plants ) 

^ 0 ^■bj OlJLJl ^jplii)' O' ja. j_j 

, l»jLL- ^) l j dJLL>- _/u cJj-j) 

« 

I (_ 5 jvil' *Ui ^jLS^ ^>-*^1 ^j/ g ^ o . j-' la» X-^y g -J U 

jlS^ ^ %ApL*o j . b aL^s^ 4j 

(Phosphoenol pyruvate carboxylase) 



... \U - 


( m ) 



S y«*y — T —AGP3 <— *1 : <JUIS" *jy 

o>^JI olLy =DHAP 4 >-y y‘W n t ^ =l,3diPGA. 

yb* -ui - jjiS'ji^FDP ‘ *^U-<p - i — jjjuj! =E4P 4 ■V-£*J J d^ VW 
yb-ij — V 4 \ — j-L- =SDP‘ oLby — "\ — JySy = F6P 4 ‘^■'li'jiil 

olL»_jJ — e — jjfij — Ri5P 4 djUUy — V — JjJ J^r® J*** - = S7P 4 cAL*jji}\ 
=RuDP 4 ^U-y- « - j >> j- 4 j Ru5P ‘ ^U-y - • — = Xyl-5P 

. iL_ r JU-l jjby — f .L*jJI 3-PGald 4 oli-yJI ^Li — a 4 t — JjJjs-ij 

( H VA^yj j J Jjf-JL- ) 
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(iiJlLl f jj] J «i<Wo 

^yL?' <i)^^ji iLiA>i ^uri ^yj . «a> y i <i) oUj^^jyi 
£jjl jjl j£\$ tj£ft_j . (jv^Vl le-y^- £tjlS"" jjuVVl Oj ?- J (j dL'jUVl 
C-ol^ L a ^yj ‘VapIj j *LJ) il^L* — ^iJU jIm»* <Ja^» ^Jl 

. u^j a*pI> j ^'Vli jU»<ll I»Aa l^-«> ^Jl i_j!jLJI Av*«m0 

. Sjw^aII oJy Jl^t Uu (J 


b>£jl J ju£!l j j ^aJi *Ui 

Aj^v&aH il jll *lb — by^Jl Av»1>-j — iiJj)l Oljjl53l fjjiAi 
Ly£lJl dJjb o^i (jii jy yOa)Lj 4jjJI 

J& t *1 j.^4-1 OLLJI ;j OJb£ li~ * yM\ y *LJl IJU ^J^Ul Aiiyi ^Jp 

4j^v2a!I _/*P il_jll yi*j 5-L^I ^ S^j^l yikJl Jp Jv2^ y^-Vl jl 
_jl jl <L-j ^< 3l jl {jr^j j*L^I •Xj.i'jS' j\ jiiijjl 

. JjXU^-l £j\) y j^ (J l$~ ii jtsil (J 


{C, yj£- *■ I y *LJ) 4a j^Ul 4 »lJaJl -UJt-J ^S bjc £> Jlj 

C-i _/^3l l$pl_yl ^aI yj aJLJjjIS" < jr j >- 1 ^L^l j 

oSa (_j *LJl otb^ Vj . <Ljly^jVt vlw_/5\5i ljyu$sij *1 

• • • 

qJIII (J V} 4oUll *-\ y*^-\ olJUJl aLL* y bjc £. Jl 

C->; j^Jl Ij _/u^j <!>li A^oUil OlltJI ^ *lLl o Cj^>- t J 4 JCJ II 
JpUdS; V dJio t *1 

• ^ydoUll ^y if t *AJj j & I 

: ( p! j&9- oliU ) 

r h + i Y ^i *\ + n ^ Y Jb n iS < i t ju w + y t £i n 

* ( ^ jF^\ Cj/^3i i j£> ) 

• m 

(& jJ> «lU) 

V^>Y + l Y ^ + n '/; n 4 <— 


^jb^Y + Y iii n 
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^ *1 yya/Ll d»oj^!l b (_5j 

• • 4 ■ 

Olli (jj JU^S^tx; 4ili oly-jVl C-j \j jc£j J Ul t Sijii C~*j j£i\ 

• 4 • 4 

i)j*skc- ^J*»-*X**J J3 5 j^>- jl b jO^Jl oJjfc <1)1 1.1 a j 

• » 

*a# i^-i i5~ ( jj^i^yi ^ji* 4 £\£" (_$ ^>-1 

• iSi^ LTfrjj^ iV 1 

il^il f-bj ^ 4*»A>w*«ll 4>llaJl {£ ^>-Vl b jOl^Jl ^1 jl\ i^J 

cjiraj , 4j^v£a 11 y'P il^il X wS*ti ^j* 4 1 -La J * w « 4*< t 

<Jl^ Jp jit! Jii 4 <ilb ^ SJL-S'Vl ObU 1 J4 iilkdl AllkJl 

(( Jlj^Jl *U1 f) 4ilUl aJIa i-jLo- Jp ^j* JJI JjljOj Ijij&l ■ 5 '^ L ' *Lo 
<J ^-b-wJ (jJOl <J ^vi!l *LJI U> \'jJ dJBj i ( Chemo synthesis ) 
Jp csy^' V V 1 y J^^ 11 ^JL. f y; J)i b jrc^Jl J . ZJjJJ i SlUl 
b ^ O^Hl 'Of ►Ap l b j o ^^Jl b 1 3 ^ ^Urf»l 

• <J*r by^iJ <Aj»bJ-l 

Jl 4 ( Nitrosomonas ) j 5 j^Jl b jC^j ja j 

m «• 

\S" (0-j _^wJl ^ jl jj _^.jJl Jj 1 jt jitiyJl ‘ivwS”" y 

: itaUll J 

yu- + \^> Y + Y lja d Y 4— T 1 r + r XO Y 

(J dJb JLJl ( j&*<‘ > ' J| J-bldl 1J(A ya £jbJ! j 3 jLiJl j 

; itaUll (J \S~ dJJij (Nitrobacter) l£ bjC^j 

^!^rY\jn + r iia.T -*- r i + , 10 - 1 ; r 

.s 1 ^^*1 ^ Ikhvj ^ 4aiU1 *x*<m^IxS 1 <lf^ <^b— JS 

i^yjl (J o bjCS^Jl dr* d>i^* (J ^jl 

. lA _/LJl oibj (J ytj i ^v2^-l 

• a* 

o a .hS ~')I I p* j ^ j'S" oil* V— -j y^Jl b j£&\> 

^S*a cbj^^Jl • cA , ^ a> ’ 
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) 0 a SjuTI UlsJi 5 ^sX-\ j c Ij jd &. Jl lS <diLx*>- 

I (jviliUll j* t*~A"«s \S ' dJi'i J . (Jj, tdo 

j*~i *l® + 1^<A>Y + Y 4-— T I + jw-S^^-bY 

yu- ^ YAr,n H-ji^r t ju y 4 — r i r + i r x y + y 

Op ijJi) I £« o ^.11^ (Ji 4 £jLll t/* 2 *' Si 

: ibUl j if dtt jj t ob^l T; ULl J 5^ ^ jl! 
+ v \i] + jii ir + ,i^r,a, 

T-T t • » * * T - 

(JlJ ^ C-»! frla (j Sa~^**b!l itf-UJI aSIWI 1, jC^JI 

. »ui j c-jijui 0*^1 

; tf” dLajoi-l jja,ai» I ous^* j*~£“ yi a,a^-l Ul 

J*+* A\ + r l£)t + r (*^i') £$4 — + ^1 + t 

jL^JI *LJJ a* j*>UI aiLUI ^Jp ,jc>“ jja/V l 
i ^JpliJI aIic ^ajl (j A IaIi^\>- (_$ 

j*-* MTV + 'y^Y 4 — T ’ y^Y 

lijC^, ^\y I ( yi*j O' (Ruhland) OJ^Ujj 0>-j Jij 

4 C. M ’ m 

IOa c Uj^S, tjc>****Syl ^ As^lC U cJftAyi c/ 4 

• • 

Jl ti — <jjjLJI ^JpUJI Jl ajL^VL — ^oSo-j o«»- jjaA'I 01 (J| 

1 m 

‘. if dDij c aJJ- 1 il & y^i\ > X y S '\ (Jl? 

j*~» \\Y + l Y a, + (1 y 0j£J) 4— y'J + Y*^i^ 

JjVl i j^\Jd\ — Sjl j>t \ I ^lU — ^r^Vl J^UJi IOa O^ajj 

• •j' 1 ijlWl 

^UJ^l (J ^Sa, jjO, ^ V (j ^^Ij (jL*-^Jl *-LJl bjc£jj 

Lj^ljOJ OIT aij , «■! yi^a^-1 o'jLJIj c.,jj» U lil (^IjOjIjjj^II 
. «•! j^iJ-1 OUlJl (J (J ya)\ *lJl aJUa) idL^JI jl^i»} (J 




i_iU1 

JUI c i,% 

eft j>3\ Jp aW-xM (Metabolism) « ,ya/^l )> 

OUi/ 1 ^o.. ^ . T j . iJ-l b^U-l (J C*>S£ ^1 — ^JAj *Lj 
a;^lp ily Ji t£*j> <_pl d/}UliJI (Anabolism) jbJl >> 
(Katabolism) UT t ila..~j i\y ^ SA— 

*LJI d^Ul/" tijJbj . L^S"^! -la— j I i! i! ^11 ifX^jsJ ^Jp 

. <*Lk31 (J jilaXli ^dAI 1*1 4 A*lkjl ^^LaX*'; 2 -Ip 

ai'Jl — tUJlj ^-xAl djU^ ^aI jjviUJI (j\j'uil LJ jlxJ -xi j 

AvlJUJl aUIInJI Sjj^all j Ail ^Jp — *bJl j 

djLxll (_5 A»lil Al j*A*]I CJ <L5”^i1 ^jpW,J T j^£'£ l tup J (jli 4 ^jH jlbXl! Xa y^AA 

jl;l j-Xj)^j j^Jl ", 4— , L5""^Ll 0 -XAj , l— >lJl 1-XA jA Oj^^a 

, A*jLX«) 1 iljlb S-ilp vJ> jAj ^11 ^Aj C 0 ^AjJlj d^llAjj^Jlj 

• 

JA'SI ( I ) 

^11 AJ^sAnll jljll AP 1 *Ia 1^—5 J^ii iljll 0^3 

*tJl £j\lf J4 AifUll X)"£Lj\ eilil ^jp J*XiJ 4 djlJl (J J>- jj 

^1 jA (jji* 1 J 4 c£ J^“l jljlflL-l <— -S' j) aL»-UI il jll J 4 ^^v&lt 

. Adi;!! (J aLxsP <d>L^) *X>-_jJ A^*®! JJI (£ y*\ ,3 1 jAJ UJJlTiUUl 

o-Xa J^J Tjdya* (J jvalt *lxJI *-bjl (_J jd*j £#1 ^ll (Jj 

. v'j^ii^./ 51 *1 . j 11 4y t 1 ^ 1 
o* V^Vj 

A— wL L^Ji*4 d->lJj J>- (J <1)1 1 <1)1 ^s<a)Jl -X >- jjj 4 jjv»w -S^*Vl j 

• • 

(_ijVl djJLail (j ap _ a il ja p.l a» .-« ii j-JX djlJU j 4 *'A! (J 

• o( ' Y *^. ) 



* J,b!l jsxJl ^Jp l OlJLjJI J icliJl OlJl jJj jjj^^il j 

i l J>- jj U^*lj.‘( Monosaccharides) j£*«Jll OL.sU - 1 — \ 

Cj\ <Js y>j j ja OljS u — u>- Jp ATlSjjsr Jj^fl 

jj*zi (Xylose) jjbjl JU (Pentoses) Ol j^^Jl jl 

<Jp (J j>*zi <jlill Ul c (Ribose) ( Arabinose ) 

i— ^ 1 j 1 A*** *IJ-«Jl CmsI L jA.i 3 o^j ^^O l ^ ■ ■ *• 

• 33^ jj^VU-l J jjill'j jjS^I JU ( Hexoses ) 


Jj^Jl Jl« : (Disaccharides) Js+Jl\ OLJLj — Y 

. jjJL -il Jl JU (Trisaccharides) lil OLj*>L‘ — T 
^1 Jllj j JLLJI j ULiil Jt» ( Polysaccharides ) OlJjJp — i 

. L'SJ\ 

t 1^,4 Ja— j I <bjx** a I y LglJU. V ^*jk!l OLsU-l J 

m 

i (Ketoses) aJ j’S' Ol J > wj ( Aldoses ) 4jJ~fcjJI Ol _^w< j+*sj 
Ul ( ( • — ii = I ) 4 j-LaJJI ts y£- ^Jp (^J^AjJ'yi j^wJl {£ jp? iS 3 *^ 3 

I 

U> 

. ( 1 *= li = ) <Sy£- ^S <Jj>*** 51 C? j> 

J&^jl JUcJ <*S * y Ol jCjd jSl-Jll OLJ^Jj OlJLj ut 
t OlaU-l 'jA <l)lJbj>- (jiiJ c?j4’ ci^l JJUcJl ^p 
j^—Iil OLaU-t j . Olij 4 j^\j ^iLi OLi^L (J ^ j^-l Ut 

. j ^«i^AI OUI (j i*lAI Ol j^-JI JT \^a t ) ^ 

Jo- 1 3 gy ^ IfiT <^S J.I 4j‘ j£ll OlLj>- l) Jij 

. C--TJ.I ^,Oi Jp ija c j>-ij j- ^ jl 
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i o! ijaJ JLJ\ OlJb j ibloU-l ^Jp S^Ip jjlkj j 

, *lll fj ^jjj j JIJUII S A>j^&; il y saaj 

: o! JJ! JM jfi\ /-\ 

Ziy* j f il 'y£- (£ j^j ^ j oi <_ij. j^«-xr 

Xfi 4 £*J>\ J j\£ (J| ( Fehling’s solution ) djl£ 

(J^i^l if tiI«*»>l>*Jl (J j-Jil (J 

«• «• 

iSy»j i i— «*>!_) ijy& (J 4 jy^ -b-5^t 

<l*l> U a Ul5j 4 o’ ^:^3l jl <j-LAwd^ll ap (_^ l ^5CJiJ iJl>-Vl 

4 

4^1* (£>k*-\ ^Jp {£*'-£■ _^5wJ[)! <b*Lol>-l Cbi5”* lL j . J — $"" W] 

jji x*£ju& a. 5" ^1 I ol — !l l*l , aJ y^- 

l*Xft c lilj i (_£ j>Ji5 aJ j$vll jil l^> JaJy ^pl AjL jlaJ! ^Jp 

• • 

e.-S” Jkl ^£jl (1)15** o j ajJLaJiINI OIpj^^I ^Jp i?LJj*yi 

. J>£ y- 


j^-1 OjiLill d)t CjI ^ 5v~J! j (Js jjtll 

(Structural) LuTy AjLSJJI IJLa jj5v Ji ji A>liJ)l jSit diLU j 4 Jl>-1 jll 


Jp Ylilil iljll (J y.1 J jtyl j J ; (Stereochemical) Ui> jt 

4 ^U^hAli ^ 4l jIm^U <~*L 5^ J <— *l^i-\il ^j^JL) 

« 

djJUM J 015**_/-ij 

. A»j AP y^ AJ»A*A<-t)l AP^»<*^ ^P y^~ 


4 AJjJlil d»lp J^jil Jp ^ yl >cZ» AjUJu JJ1 dL> 1 ul 

O^J^53l Cjlj^ (J ^1 ylll AaU^ ^J.:'iJ.J (_o yj <— jlp d>XA jt J& 

4£y*£ ^s<3 j (J (l)Ull^- j (jLOkJl (1)1 4 S j6> 

cjib^- tii]u5” 4 J5* c5^rr ti oJUtli o ji J j>- ( J--«S*’jj-Ij , V 1 

ap^*^ j (bv^-^* j^j-5*Vl^-lj J jl 

. J a*j 1 J! d^j^l Oy- 



olji 

!>*/ 


1 ^ ^ JaA w j «k ~ d ^ \ ^ 


> 

! 

( 

{ *: .r , .‘ ! il zz 1 

1 

-*• — d' | J, y 

I 

J ,1 — *3 — JL. v 

-? 

! 

- -3'S 

i 

%**— 

-1 

I 

1 

j,t_ d _ * 

— d f Jb; .£ 

1 

1 

4. - i! — 1 jt 

| 

J* — ^ — \jb <0 
1 

A j^\ a, * 

r * 

1 

d jA Jj 

r 

( ccrf' 1 jjr^ S 1 ' ) 



6^/ 

JU— il — f 

^ ^ d *:} V 

1 

1 

^ — d - I Jb 

d — Jb f 

1 

1 

Jb| •— ta) — — Jl 

*( — d _ Jb f 

1 

1 

0/1 - il - J" 

—d — l J* i. 

1 

1 

J*_ il — | 


1 

i 

i) 4,1 * 

il-M * -V 

( y^l j/TSU.' ) 

r 
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V 1 *£• y 40 l»-l >! (3 J 

) V ^1 4f-y>dl a ji y£ Jp 

^yy* a»La a_y jL«j *— i^x^j l* 

^31 jI ^ il OJl5^ iL j , LpI y yx^-liX* yjj^*^ (j/^ j3 Ujl~o 

• • • 

fl ^ l*XP tcl^ OjJ^* ji ^|p 

• • 

* j-^JI aJ ^u*j (^JU! ^iJ,l J lit yi\ 01 Jp V j-li — J 
<L>-lJ L-JaJilJll * <JM j£\ c^x-J c£«A>-} <L)U c * L-Jaiull 

4* 

4#l j£-\ (£ ^y-'b/l ajj<*aJl ^Ju-J ( 4Pl*Ji w j jJP o latf- 1 y (^1 ) 

Jj^l al^jU y j ^ 4pU*J! c— *ylP olsX-3 ^ 1 ^ ^L*dJI 4 ^Ij 

C^J^dJ jJa^J d)t ij c ( — ) X^UHj yliil ab£!>U j ( + ) X!>U!lj 

-4Jl lT i t_JaiuJl 1 *■ jvaJI (£jZ~* (J <-3l abfl U^iiX M yiUJl 
JjOU-I J . (£l J <J»I /-*] I c-oji a Jj*al\ SiSJ- jO I y* 

. ( — ) Sjjjjl y)l 1*1 ( 4- ) 5jjj)l ^-*x vIjUJI y j>- (_£.. yi 

y 9 j^j — j jSjlJ - 1 jl *1^1*31 y ^^iS"" cJi Jij 
• • • 

4aI>- J 4.5 <A>* Ij-L l» { jfi \j^~ I J4 U 

^.^'^*’1 \^m*** b yJ 1_^ 4 ^ ^ ^*■^1 1 C— I A^L^^/lj ApAIa^ 

Sji j (J-jNl t-ij^ cJU<ajlj 

1 jisJI i-LsA ,J*^ j O wb*-l-P^ * 1 

y* ttwiP" a ^labxll j& O y j£i\ tl^lji iJs- ^ys.i j 4 ^ J>«J 1 

iil*a ^)f J\£ ( II ^U4> ^ < — J lijUZj if Jp- ^ l_-AJ^*ll j* 

*4>-lj^^l-u« l^j Ob j?-ll JS^ |_J oij-ijjOl i_iij J® ojJJi!l li <CL<u Cj I j _y^-'- A 

^e* lili .Polarized Lightu 11 »^ai\ u^! *iil jUI »^«ill y jibjj 

i^LjjaJI o jlj ^JUI ^jZmII uis 4 J ^.llp oaL» j! jjj^b *j*Ji}\ IJIX 

jliiiU c JjUi ^ £_;U-'I p_^iJI jLw. j oil jjij* ^y, ^p-»jJ j^jc j ( J 
C-^ill £•— j y- — i--Jlj TjLj jl tji JUll j>idl IA» <j jU ^oll 

f ji Jjl* “ <1 
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«• 


-J-Jjt Ju 

- i-h- 

l/i. 


V 



(yh 'i/^ -"i - 

\a . / 



u~-S i/jJV 
( <«I>J \ | 


.*- ii_ 


» A 


A,- J- 

.1 






• pi 

. ioUl j aJIsJ! 

C»lji 

\ 

Y 

r 

i 


■\ 


aJiJ Li -i ~)’^Cc ^ j l.i-.*mi>* 

U^»l ^>- (J djUhsi _ Uajj Ujt — tjujj*? j £ ^U-l 

* • 

. (MV+ )l^jJii^ lu U fi W + ) aJLJI IfTjja SKU 



t3 j& ( Pyranose riug ) S^U- ^U-* jJJU-l <--*-5^1 j 
Ikio /Jl Oj£j aJU-I oJa (Jj i (Furanose) j jSm Ji 
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Uj « jyf' J* I) ^-1 1 yd I iiiall yj]l 5JU> J IT" Csitf 

^j4 a jUj ‘U^ld- 1 j 4*>liil JslJjL 4tld-l (j £cj 

m 

• Jd ^ 


\ ■ 


4 ■** U "4 

I \ i 1 A 

■* 

w ^ 


jilJ. 

T 

J 

I 

j-y _ 4 — ^ 

i i 

j» - !)— f Jj 

I 

JL. — 4 

I 


Clji 

°y.f 

\ 


Y 

r 


t'/t j- *\ 

tD-Fniatofuranoce)^^ ^ df!’*::" -» -k ' 

Cj I«Aj Jpj I^Jp y jy*S”yii) 4aJLdl a jy<aJl adfej 

. iil^l J>i~)!)\ 

j^jfi ObiU-t 

^»AjJ Tho gyuCii <~j \ tblft L)t b ^5""" i L)t 

— djjlb — 4***lf* C*1 ^ *-iS.fT *— <j 4s^ljll 

— C->ljy»*<^A (^t — 4^u»|jlw» Cl I ^ 

, 4**«i*UJl i— il^wJl ^Jp U* ^^^11 J 

c Ol _^Jl ^ ClJI J oj> ^ il 4***t«-L*Jl cjI ^^ wJl 
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(j <l)VjVl -Xs? y j i j jl 

ajUI ^ 0 j>ti (J jT ^ (J tJ^JIi J aUjJ j* ji- 

^P AI^S"" C-»a>- 4&*\ y&\ ^jA J& £ A«^l>* jjp& jii)\ t bj jAi 

^r 4 c jjOH’' Jr 4 

AaUJ <w»L»t ii^.^l biU U.j-1 \£~ 6 ap j* j a! jj-v*o CjU3I <j y>- Vl 

<3 iUd^ 1 j^LLJI j l£dl ^*1 yj . 

^JU ut , <UpLjj Ao^Jj Aj Lo CjI ^£ jl fj* jiS" t^.S'ji 

^JL* OtUJI ^4 ^3 _»l>o VI 3iU c?*ill bd j^V I jj£*y&\ 

jj^£*Jl ^S"jl (J liDJiS^ JjS^yill 4 <uS"^l ALsadl OlJlJ 

. OLpL jj (Jj 

m 

c 4 (_J I J>" a1<a^ »— >L^i (jl^^-^i5 _J^iS””Vl^lj 1^1 

. jJd-l jl'A^til aI ^Jll ^-JlII <^S ~ y ^3 j^b^-L j 

.aj^Lji iijli 1 ^ J^*i^ij y ti jj^Vi^i 

* 


>wtll oUU 

AoU-l Ol ^^Jl OlS> ^ 1 j& J>- cJajI^O Ol^Ol aJU <1) j^£j 
^jibsi <^\p _ jl U?-lj jUJlS\‘dl <1)& jJU j jSj ; ^*«lll 

a1a4 1 jjl (J ii jw) J ( till ^4 *■{£ J>? j*ib oAjI^-II 
. oi^*^ c$ t-7^ _/^l j_^ip^4^I (£'X&~\ aj_^^* 1 <I 

m m 4 

^Lsii Juj j ^o aJU-1 «jla j j c u^iiir oup j^.^i ii Ji j 

0 jiUll ) c £j\jyJ>sk\ aax<m 4 A^juJall £j\<5 UJ j . cJ j»p 

« « 

) jj^*dl *— '^11 J V* “^Ji I**'-? 4 (nW^u^ ) 

. ( _^»«|5I ^ J jpS _jll_^ ( Vi .<^3 aII 

m 

ajI ^ 1 OllUJl (_5 Si yii* X>-jl ^1 j^*dl vIjUjUj ^fc! Jl«uj 

•i- jj <>• '/ Y * <d| j^lJl C--y g > l)ISj**> (3 ijS'ji ^J-s^J <-^Sj 
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^ \ Jj c c. J* J\ 

jj o *\& L^jT jj^Oi jl >*Sjj ■ Dj& 

> « • m m • 

t cJaxii J. jp lil diJiSj ( (Invertase) >J /Vl ji (Sucrase) 

• » 

• CajV*^ j//"' «>• <3bjL£* <1)U/ Ji^l ije 

(j o j^+i m aj! lT c ^ ^vAll *bJI *JLj 3 JjVl J»-i jj 
J j* ^ J £,€■ Jp ^^laJl (J aJIS - SJ* C*£" ^ 13} Jl jjVl 

u £>i\ j jyS’J I Jj j/JU-l Ji/ ^JaaJ U-l l d^' ^ ,Ja J~J 
^ jij jj^Ol *Ui . LjV jj/-il *Uj f 

JpU:i 13a jj /Jl >l{ jj**y y> 

j l)^/j J y£j$\j OLL«ji — ^ — j/JJ-l 

. Aj^*i*]l js- 

J&r y f (j* j (£} JaJl Jp L ixll JIpLj lT ^«5siJl Jplidl jJ^fl JpLo j 

. A; bj aJT j»P V ^jv>- Jp ( J^i>*J ulxJl cIjIjJI (_J 

objl^Jl/^j J jj/Jl f j J i <y £ J 1 J*j 

(jUiJ! ^j^»«JI Ija ajt j)^ i^v^4 Jp -^i aaj»aJI 

• « 

wjIjLJI J *kJ a«*aJIi tcli jJ»j V jLJ.1 13 a jli t ^Ul 

<_.11^*< ( Sy J ajc^j| ^ y*^ ® _/^^/l cjLUJI j * amaS**! j>_j , a*#IJI 
« • 

Tjji li ot ^msJIj jd^dj/ V'j** o* */ j*! J*/ -^yrj 

a^Uj _jl 4jil>-t (_5 <jcji^/l u^Ldil Jl y* ap^^^I id3ij *^~yj 

m 

AP t *-^*< ^T ^jAkl {j* 5 4 jLd*»ijAjl A jJ^>\j jl 

: Ji Ji^jOH* 1 t>AjJd JjL- / ,U- 


. OLw y t j /J/t oLLx /I (JUj Jj jjj 
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^ <y fji J^’j 

oU-»jj jj/JI (I) ^ . jy^jA II di •Sjfi’ j^r l 

; Ji lT £j[L*y&\ (J'w 

<* — ■ ' -— Ol*L* ji — *\ — jy&'y + <— *LL*> y^jy 

jj_^JI 

. CjU*« jj "I" ^i!l (jbj ^j*Aj jji 
. jjLun y&\ ^ j>\ Cjli«A»_ji j j j^*Jl j j j^vJl 

5 ^>- iiU- (J OljLJl b$y>?j j*^*i — — (jWl 

{J viJJi j i jjJti Jl iZj\y*£“ 4j jmx!I jj*UI OlJj ^ J&* 1 4a^*J J 

m 

j yi jll *■{£ ^ <*S" jvj . ol jJWl 3i»L * j) l^j LUU tfUl ^JjUcJl 

» m 

ijX i^u?-i J Jj'Vi Sji SxJ j 4 jjf ^ y* iysd>-j y* 

(J 2} y .’^ I 4j^L*.A)VI <f J-*^I iOjjJ 4 J II 

aj jt J^IaJ 4 (J y£ ^ k>j> j dJta i^-f ® aJI>- y 6*^>- ^Jl 

, JjS*ji^-l (j^ aJI>^VI 3 ^all c-Ay ?J iJl _}v>-Vt 

jJ jt (Maltase) Jr*^ ^1 SJpI~£ LJU J^^iJ 

• d* u^ij*’ U^ 1 ^ 1 J J^Do***" 

• • 

i j>-')l\ jA Jj*s£ — ^Aj — vUliJl 

,LJi»mi)l AiPj 4 (Cellulase) ^J^LaJI x* jjj SJpLujj j (jlit ^|a!>bsJI 
ye- jjjijUl cibitf-j . ^a^JI jjfj^r I J 4 j>- 0^ 

J^xJjil l*t 4 j j^j^r ^ y * u^ijrT <1)j$Cj <Jl <J j yJ^lt 

jji^- tjjjl jj^/l jli iUi (j A •— <I) 

. (jwJUVl Jt» (B-Glucosidase) ^ <jj^i 

^ v^IaAjaAp ^ 



JuJLp 


4 aJLp 4aIjJ>- jl j j! Oli SJjOjw CjiS" jA 

*-i£y? . 4a7UjJI A^JUil ^ 3 
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«• 

j^JLLJI j Hill (J JU-I yb if Jw>«l j fji ^ <iflf ill olSjjJLi 

Ijl <^P ^ *Aj*Ap o j&j »A$_j t 

CjI-AjwU- j . AjkUMj il _^ll J li”" iLLjl Ol OlS; ^ 

A^ApI dJ if” 4 JjlJUl 5 Jl>- C— a) — <*1>I /Jl Jp — 

JJ'^ .All J C <is*-jjj 4J J.L jl *lil J vAV 

. jliiiVl Ja*- j) 4 j£ ot j y 

: <jt U ,oUl J J^rj 7 J5i oIjwip a!i*T j* j 


. / 

Ol — Jl (J Ip jy 4jl jU»|^j^sJ1 CjIS" ^.\ j&'\ 'j* UJI -Uj \ l&vJl 

S^S"” C) yJ>%.j i 4 .jI )\ oUUI ^oa« (j j!>-i*yi Sit* 

jjJU-l jvl>U jJl ^ 6 liJilJiSj . CjAJ^/I Cij (J tiXVjI — j «^v>-jjJUl (j 
<J <Uj j£j t ^jvi3l *1JI 5JL^ *UI (j ti AiDI 

0 aJI^I o-Aa (_j a 5” I ^7 <jt jvp c jSj i jj2^-\ CjI jJu*^AJI 

. tty lT \J 

4*0 jJ.1 4JIJI 4?**J*i/l (J OIJJLm^AJI (J liJl 0 J>J *1 j-ofj 
< oli ( ^jp S-IaaJI <Ux*JVl <j 0 <£de- OLlL^UI (_$ _jl * ^*<iJi! 
& 4*AyM CjAjLJ! J vIj jlflij i vl>Lv.*>- J^-i Jp o 

, 4-JlJI aJJ-L ^Ul ujUI (_5 liJUS ^ Ji j 


jlj 4JlSj JicJ T J c <u!p UiP liJl JI>«i; j 

1^4 JT ^ 0 i Ol jla>- oJP ^Jp J; SJL>-!j iU - y (j (J^ksJl 
(i^J- ^ i JJ^Jl 4*1/- t3t Zij JC 45 jL- lOjiJ Jit i 

Ok 3 ^ A ll JjkrX Jb4 ^P li| L$jj\ Aj^j) AmJI ^Js>o u*- 

V • • 

tj^*J £* {J&*} oJitll tl<Li juS* Ji\i i OjAJI IJa jJasj'i! JAa^ 

J J^j • PjJ c si jJajO t>Ai OU;jU«r”Jl Ul t AJl^-jl 

I 

<J JiJjljJI ot; V ( ^A LiAll JJ^ C5*Jl iA^>- 



t-iSf? J j cr^i ( jr A ' ) <y ^ ^ H S'fr 

• jAA 

A**^l? (Amylose) j^L/i/l U* (jv-il*^ £jlj)l c5 A-> 

jjj j* ’/X* j jiv? i>j ^jl _/j 4~J j^L*Vl Oj^jj . (Amylopectin) 
(5 y£ }li* < j-J?lkJi liii 4 OUJl Pj; Jp 4.«JJl ciiJj’ vjfli jif j 4 lioJl 
. o /re Jo (S . <LJl UU 1*1 t jJL«l */Y • Jp 

til! (ji Uliji jJL*Vli 4 ^JaJl U.^*! _*>■ <J t)l3illl (Jaiyi _j 
J ijJI <Jl *&" i (jc^jL**i/l j* J J 4>-jjJ J»lj 

U Ji 4*U Js** 5 (jrC^J jlj*Vl 1*1 4 45 jjJl JliJj* U jJ ^ y*M Ij jjl JbijJ 

(( JiL*l bu !) ^ 'j\ jAl 4»—jJlj djll^lll tJtbs^ dJmS””. Jl 
jli jyJ jil ^w< (J} j^L*^l J1 >t.:ji J*j 4 ( B-amylase ) 
'«! ft l£j*U • t!?d jwS»aJI j j^Jjil Jl JI>*Xj (j^^j^Lfr'yi 

^5J>c5 4 Uj-ISjJsj- <-*£* y J (Js!ib>-Vt Jl (jOiilil L y»\ _j> J (3!>b>-Vl 
j^5"JJ-l iw->b J>- J&o jJ 4 £■ ji&A j£* 4L«1^ ^* iA^ 1 

J 4 (jcjtAAwS”''^! olji 5l»Lifji (A*d £* I^^jw ( J^5ji>- UJl ) 

J (t) «Aj tSj^ J 0) oji (ju J»UjVl 

. 4iji (^oll j^JU-l 

. jjSjJU- ^ * * ♦— f » * Jp jjl**Vl isyr (j y£j 

jf\ iJP Jp 4jl^A^*i/ c/"d^ ^ Is (^.»^jjl*«^/l t*l 




~ vn - 


. gji&ijiS" J t>* 

» 

• j' 5^-j Y ♦ • ». c£>!r' <J o!o^-j iJp 

I Ju>j liiil (JiU « >L*I » /f^Vl If Ji^ (JJl iSj^Jall j 

m m * • • » 

AP ^Alll _yiP j^l*VVl ^Jah^L*> ^ jj^/l l'**-^-*® • yWtii <— **S”" _^l IJa Jp 

fi ^ ^ t>* ola ^J £iJ^. V'j^l O* J*^i 

^p j ^ ssjca Ul i ( I ! YVY 1 ) 

Jai; aiP J*i tju; ol-b-j If* c Jails aJjDI 

uiJ^ 1 j* J4 l isf}\ Is >' oj&j < ^ : rvr fa > j^eii 

, JI>a2]l JCP 0jUl 

( YVY' J^A ) 







(*-'J 

( I ) jj3L»Vl (^J»" a j*L*1 Uuj )) I 4; SJujkJl 

♦ ( J- — m*U- ^ ) ♦ (tj) 

^uU c (( jvL^I (ill. )) jA liiil JlsOj 

0 _jl C*k> ^y> If L +i j\i >•» j\*i aJU-I oJa ^J*J>c*jt 

c Li«Jl (J^ *■" ^L'JI ( — i o >xa> j-azai j 4 

jjSjl^-1 l£J5l *'^j jl j^l tJjj yillj . <jliJI olsfVl JIpLJ *i! Lj-I (,gl 
(^JJI , ImA)I jib jb 4_5 Oli^^s — \ — 

OUj^ j aLJI jj-i> c 1 W ^J - f lp- (Hanes) juA Ca»I 




Jjijyb/i <y*j 4 jt£ (jj LiUJi 

(J cLjJj£ t^JUl JpLfcJj 4*~i> Aj'yi iJiULl Ji £ y . UiJt IfJ d ^1 

(J| {£ Jju oJ>-lj jj$yjL| uU>j (J»Uij <-i_j IJa i j^- j 

• J>lj^ <£ *\*i fi f tj A .} 4 

ykjj^j 

£j\jL# jS + ~ *" + (OLL»j ji — \ — jjS’^U- ) j 

liDI 


d«i <Ju «x>j 4 <jLJl al/Vl JpI~J \f ol^Vl JtpL oj 

. ^iai >\jji ixJi\ c.i>rpi jp 

Old?-_t 4#U»lj ( £— \ till ) h>jjj (jtj& (J* J- 5 ^ f j>\ ^ J 
j 4 j j^J>- J j* (Primer molecule) ijy>r <il j_jS^U-l 
<J OlllJ (J oij>-* l J ij c j j$~jJb* OIL- (jW 

a 4 jjfjVr 1 J* ; J* J**i * ; ’ ( ^r*“ a-k^J s j^'j 

i — ) la) I OU >* J Y 1 ) C?J?" til 

t — \ Lai I £^JI fj* Jaj Ijj iiL^l Ij^Aj t ( ji 

: JD1 Jp 


UDPG 


£ 


Transglycosylase 

J’iLvjJjl?- ( £ — \ ) UJl + (^UJ 


, ( ’fc-—\ ^ toil 4 J iX**ai^SvJ^- 1 jirpllj ^|p Oj«i£ 4Ajb*Ji 4w*lx 

l3 J>T biill (_J S,3^»- ^ll ( — \ ) lfl]l Jajljjll ut 

f j ; V' ^ 4 c5 LUi 0Sj Q 

i, iS 0 ^ o j**# 

, \jd^i J»vt jA] 1 l4^Aj 


t 5JI ^11 ollljiil tJ yll jAj ; j^LLJl 

«yuo SiU- Ja.lxj^-'<l$v! j ( (JslJl jr^ - <J L“*- (J ^y.i 
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& <LJl OljJI t. Lyi^l <_t i l£A*- (J ijw iljil 

* • 

- . AjoiJ^! ifji I J 

cJftlJO j A^j 4 «U.*iu*v»J OjLp jjLUl 

> * * * j* A jA u * j*s* <dA. ^ J* 4 iAA ll id 
(^)O^^^Jl Sji Jaj^J u^?“Al £■* A**j A ^" 1 4 

: J> bf l^” A c£_A J (0 ® J i£ jP? <3 



(J S-J J-i) *L^J J i 4 j ^yi*ll OLjjll (j ^ lj frill (J jjLLJl i^Jjj.) V * 

iiXjXj^jl IJi a^ *j>rj J A A AAj 4 o - ^' AAjAI 

<JI <J Aj t-»wi «Jw^l <_A>J-I 1*1 i JAVA Us** A A 

i jJl £* Jj j* lj j) jA^' A*d ^ J • (Hydrocellulose) <jlU jjLUl 

. vy a>i dU^i j^p iii vi 

• • 

^Uoll (jp 1 j jJ jJLJI ^ jJ| o*X^ln*£ LsU j^LX-Jl !c**i> j 

*y?j <S jAAH>* (il VKA^ - A“° tA j*j— JiciA^^ 

•^JpUj O-l^ U <l)b&Vl DUiUll < JlC J • (Cellobiase ) ^*jj| 


( >1 *J~J' 1 

Jw* l) lJ 
\t IT ^ 

/ 


» ’ » 
( .>#A 


A^.^A.V- 1 ) 

( jA*- ) 


( ) 


\ J. 


Aa ) 


4 - 


j- 


^1 

u rr- <. ? 

( A) 
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^ t jUJuVi iwi j c—j jjj uu oujiVij 

■ • 

iijjJI Ottl£!l { yi*j (Jp Ui ^>*j Jj t i-il OUUJl <j y V 

. *IjIj ^laiJI Ij 

tA^* (v) 


jljll ^ JS' 4J^» vIjUJI (J J,>-y U^J ,/~Jl CiVS" y jl |*-P _pt 

jt 4 <L« e, 'b/l ^ (Jj'b/I iJjll ij jCJu If - 1 Vl 4 AjljJbl^j^Jl 

^ j% yjjA\ fj* tj^L»l T*j»- t) — OliJjjJl ^ j — OUS^il d-ifc 
<aL^I ©LJ-I j (J jj*b ^ y£ Olx j^Vl o^i i£JJ 4 <~a 

O’LSl jJ J,>- C 4J.J j j £j\Si jA V| 4l -- »xl 

. OUjjJl (J J C^ljLlil 'jA ji£ JjJL I (J is^l S“ J 4 *ljp 

— OljJl ci v-jivaJl) ^aLj ^Jl — oUjJj jJl 

ii T»1 a Tjji 4-*a*j c?^ ji c£ <uL>-j c!jLS*^!lI ^ iJp ‘^y. 

( ) *-1 j^~\ Silil CjUTjII ©JLa ^ j . ajjJ-I oULJl jSL< 

Ci\jytjAj — OlC j^J 4 JU 4 JI jfl _jll (j_y^J — Oll^bLijlj 

. ot-A^UlIj 

5-i^^jLJl O'.sy.l J4 U^J OLaJj^JI frL 4 . J3I AiylaJlj 
“ ^.J 31 J- oLJI oLS”" ^ll ^j* ©*U*ll 

• 4-jI aI y JU-I jfb l5” 4 4&jyt* (a- oK - jJ 

JjtSJ c i uU' J jiJl L y>\ j>-j 4«^J si 0 j^az£- <U>I jJj LlL»j 
1 • 

• i£$J Qrt'J y~^ -sljil o'i/ j£ ^ «iJJi 


^ j j£sj L-.S " ^1 aJJivt 4>yjis- Civs' jA (P/oteins) CiVCjj}\ 

( /y ) C^TJJ^J ( */®l— °* ) (!)^^* 

• 4» 

ij^iSy^j • ( */.Y0-t • ) I J ( */. > A — > *\ ) 

t «■ 
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Jb ji V 0,^1 j* UJL* vJ Jp - J+U\ ®JUb J| _ LyS 

b^U-1 (J ^>-y ^1 *ujjJl ObXTjj-JI iv^l >- j — l^ixj (1)1 lT" t '/Y Ja 

. jjA*»»jiJI / <J J^-b — *J-I 

Olij .ajjA-I Oj^JI jl ,£>• c ajIp o ^v»T U V ^J./'^ Olbj >* 3 

• • m • 

^.xi S JjSaI I Obu j _^i! Oli> j>- L*l c ^ *\ * * * Jl j>- l o 

iSi^ ^ 3 ^ J-** • u^ 4 ®*Aa jA-l lf*'jj' 

. Uji* 1 • J1y£ ^Jf v tJ 

(J jl t ULc i^Jli j <j J>- jJ oUaJj jJi <j' 0* fM <>J 

<wJU^Uw* 4-i Ulj ^a V Jl£ till £4 (1) l^Jk** jli t SjJLu 3 j ^5 
(^.*>1 jUJ i £^UNl JJl £ J frill (J l^l»J.U 4~uiib OtaJj jJl ^1 j)l cjalu^j 
^ j^aA! JU j ^1T Ji* aJjUxII ^!>U^U 5 jST Jl JJUll J*4/ aJI*HI cH*UjJ jjJl 

3 j* jliJoNl J| J yC iJ^Jj i ^ ja*-Ja 11I Obj j £ 3 jjli_^JI Oto jS J 
j ejl ^A*b OLuj _JI . *ll\j JJl^l o*1a OiA>- U bj <JIj 

f °' * *-° 0 ' Jl frill J cS# u bij c <£*£*■ j*- 

. .b^uJU jbjjJl Jl V JujjJl vlr* <— -*lj 

J>iJ Ji j i iX/ill ^l^Vl j* jJp (JoS^oj oUaJj^JI o^sjj 

jl OliAJj ^Jl 0 »UjA lilj . (5 ^*“1 y>£- l^Tlij J>- i^S“y 

^1 JUdl ^ gijj c JUtf l^U v-llll oUjJVl jl Ob Jill 

SJIp Ja Jj SJU-I j JA^ll IJLa V j ( 4i/*'yi ^Ia-VI ^ iaJ>- 

^ 4k -« yjk {j* 4>-j2 -^1 j 4 1^« J^ ti ’"'<- Ol jk>- 

* 

iljll ajjt jrtfrjJ JLicJl 4>-ji (_.^>- . aJL*^! ^j^Ip-VIj OUaIj^JI 

• « 

OUjIajj" (P/oteoses) OljjJj^jj (Metaproteins) OLaJj^jIi^* ; Jl 
Cf J SiL * J*J ‘ (Polypeptides) -L^JI OIOj Ja j (Peptones) 

jju J^ls ^*^3 Ji~*3l ^**)J J , li *UfcL*Jl -^y* I-A*4*j tjl^^ ^l^ll $*1 a 
4 Ip j jJl OWail Ob iU,vwojl Jl^jllj <ui^AA-l OllxJj^Jl 
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* ♦ *■ 

. (Derived proteins) « iiiill CjUaJ j^l )) 

; OtJi jj <La,2 ?- I Ohd 1 j jJI 

L$JLl£ Jilt ^jo J3l ^ j : (Simple proteins) &■**> OUaJ j j > — \ 

f. B !• A ft 

<_5 ObAlj^li o Ja ^ J>- jj U ^tdj , Jswj If l&U jl 

(Globulins) OUJ^jisUj (Albumens) uU jjJ^I : ^ OLll 

. (Glutelins) OLJj ^U-lj (Prolamins) j j 

• 

Ji (5>* ‘ ^*d j>£}\ J _/i\ oJA JT (_£ Jp^~ 3 

• « W 

C-j^J! (Jp t^dll (Cystine) « » (^Vl <J^>o 

• ■ • " 

ij S j£> c-Aa ^4 jlJjNl jbp • 4jfcbj>- <J 

• • 

< O'cJ ij* <dUd jjjJI I*J2 x4 (j j>-A\ ijv . o'jUJI 
ijJ j jJl j el--^ t <— < j : J-1 <J TjiU ^fj ju>- jj V s ^>-^1 jl Nl 

m • a 

. o‘U)l > OU^VjjJl ^ 
• '. • 

cP* * '( Conjugated proteins ) 4-^jl j3l — Y 

OUaJj^i ^Alj .. ^Jp iJ^P (5 j>-\ l^Jll^ -^P 

f ci (Nucleoproteins) AjjjJI vldjJjjdl ^ ^iii Ua 

oIiaJjjJI , A^j^l {j AjuUjj^il Silii o J>5 uT* jr 

• ajj^JI ^ OUAJjjkSl ajjjJI 

JS ' e aaU^I j^S" idp c^uLijl (j J>- ^jj 

Aj jlid I ^d (J Ollld JjkSl 4jliJ0 Ji J ( AlL^i ^d jiL OIaLJI 

• -'^*“ til kijlrLJl 'j* 

j ii <LjLa V i ^ LkL«I <j “ ^IjUaJ j j<i\ tjuiS^ ll j 

^^ai! J-i ^l^Vl «JA i jfi\ jsXj A*;^ 3 jl {£ 

. OljJjjJ! ^ cJJ>»lll (j 
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wSi 


<— _^5"" I jl A£-^<si~- l^,i l^J>- Aj j/^fiP 


• ^ U^JJ“^1 u* -4"' j' 0 ) 

f, , ft ft f, 

jiv»l ji (Clycinc) y> ^iWl » Ja Ja-J j 

50>-lj (jv*l 4PyJ~ J!>1>-Ij Ioa & jfcu 4UJ-I 


• 4^“' a**" J <j* 


ju 1 1 £j . ( r ju^ ) Jii li Uj 1 1 ii . r Ju iS 

( Ov-«^-1 ) ( 4^1 J*- ) 

m 

(j£ Ji>-i jt — j^w^t AP j-*^r ^ 3 "? J* AUiuJaJl AJU*Vl Jj 

j S jJLi — \^» [£y>£- ^j^o^L-l ols”” vIjIp 

<y- ^■Vl (Jsjydlj . ( Jbl 111 ) a^L^I ap yjt I J; ^1 « Ujt )) 

<jd>-Ul y>-l iJlP ACj ( Oj /Ji (1) (_pl A*L«Vl 

• « 

bSfi aJSJi^ C*;IS" j|j i tjj J /il pUj (J J^-'i )Jj ij>- \*Syrj J 

« • 

. Jj»j ^rvlj |i 

t A.. /? o > cf jl^JI A&jy*£- l^t AjOpU AP^«j£_j 

^^ 1 J . . 0*1 jJail j ^\^\ dAU iiU i-L .^1 ^l^li dJIS Jp j 
uU&l «A^aj c l r >UU> l 

c? j?r J **y*$-. u*. ^,3 4 

O-ikJl aIsjI jj Aj* aJsjIjJI L»> jlu J C pill £a [$j>- Jlk;j /■ Ttfj*- J 


— 4 - j 0 I ii — (Peptide linkage) 

J Jv2> c ^-S’" JrJjjJl c?J> J aJL*MI ^'^1 Ol-b-j iOpj 

• m * 

cje^j * Aj JJLj Jajl jj Ob> 41 


c lf-&j>- OjjyJ jOpj a-mxJL 

a ; L*^/I i>» ^ ti' <JjPr i}*~t <j' ^ 0 * (j-^j 
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: UjiUa»j oUl JJi jy* 5 

» 

oJLp 12]| eJLfc y Vj 4 i J3i *U (J A^l-i A>-y 

4 (S y-t JJUaxJ iuUll OlTlJl £ / J- aJUj V yJl iUaill Ob*U ^ 

(_£ iJljJ! OULJI jV 0 ji 

» ** * ■ 

I^m JiUUj UjjA>- l? ^jjiAnj ^jl AjJLcmII L y^Jl J>vi4j dJlij 4 a yL« 

. A*ai 

•Lr** O’JlJl l^^alC j <bj3l <J ^1 Vy?*Jj*r^ Olj^* ^Ij 

oLS^Uj jiLs yil ^»^l«lj d»j j Ol juJl '. ajA*JI 5jSi 

iljll <>tSj A*>v,.iaJl <bjtil (J <Zj\S'Jk\ a Aft 0 

S-UH y <i ji\ (^} iJjlyij Uj OlJl j^-\j OULJl bli jji* 4 4jys*i*)! 

6 j£&" ^6 aJi\ 4*L*^j ^ J « A _^tP J 4) J^£LP 

lAft Ail^« Is- s ZKl j) i 3 jw _ f 4 4j j^jl ^Jl AiLjJjJl t*-*l<jl^]l y* 

m - . . 

. ^Ul 
• • 

aS~>-j jLJI CjiS " ^ti y* 4j4jL«!I ^1 y’l^U obUJt i**l y jup-j 

;/£■*] Ol julllj jili yjl <jl ^e^aJl <ul* ^itj <L5li I £ji jil tj^CUxb 

*ljVi U lyilTa 4 iliJu-'illj ^yUal*^ l*J yw OL^ji.1 >JLfc 

« 

<y'£> ifo'-^blJl y» Aftls^l £lyVl o' . ^Sai U^^UaiJ Jy- 

JiijyJl *UI J^Sy 

(Jij^ 0 *)IpUx!! y jyll *llJI aJL/" y-yXj 

frUJl <l!/- (jl t c>'jy tii y btjj ^1*1 ji C*ljw y .yiii: U 

O'iJ AjysiJl *uL>-jy,J! OLS^ll a JL a (ju JsLijVl y Ip y oJIaSj 
c3 aUitl CJwUl I Aft (1)1 y ^jp. ^J| . lf-Ul£u» jt iljll 



<L>A£ *)l ijV J ji\ 4 J 1 (1)1 J] J&J.) U iiilA ( _ r xli ; Jjpi *Uapi 

* • 

. a y jl» A)jjj^s}\ il jll cl~*ta U i * 1 * 2 pN! a JLte y 

* 

t — >i)>i 3 (J tl'LxTj (J *y?j A c^r j (j' J 

' “ • m 

A ¥ »t-'^A j£\ <1)1 yAdJl <J>J. 4 . ; ji i ( J.j j— 

£»l y!l ^4 leb ^ dJUi < 1)1 ^p 4 ol jwil y* *uJl aJLjJ 

y» _/i^” c5 l^-U<ajjji o|c jilijJI j _/udi] j».lya»S” OljLjJli 

J jis£ ^c* <J1 »j J^l *y jl <_J Jrv^ Aygt^l I C^\ j*jj! <l)t jJo^Jll y«j . jl^Vl 

y. <iiiU Ufr j ^*JI > r JpIo yiJ! j*LA y)i Jl S ^1 

cJaJl^O OUxI j jJI < 1 )^^: 7 j .-Uy^n j 

. 4 -L.^I <>U^fl aOA y 


jyjjJl *UI 4*L^ C ^a*u t* *" jpP ^P ^ <J^j 

: JLrtl 

( ^»^<1) ) (jfwVl 4 P_y*c£ (J) ( r lj ) ol _/LJl 4 &ja£- (JljoM (\) 

I y& Cj! j<jJl JlysM 4*1/’ l^JLJ ^\ £ j \ jJaJ-l J 


y'wiy 


JV 




. c*> m s~l\j cj\J^i\ y&uj U 6 ^ jjT oi >~Ji Ji>>-i jp opUjj 

y» ^JiiJl j^»Jl y» 4 aXm 1S OUS^il £» y-^l OIp iU^I ( Y ) 
tiJL*U _j!UU L ^k^ti . iJy'yi ( y*Us>-*yi y* yj y J^ai\ tliJl 

t£~r 3 j^ ti u** y« y>j — 

d\‘j&-\ <y 3 iU yJJI 4 yliyJl 4JIJ! IjM^I J Oj&i 

(ot-Ketoglutarlc acid) di> jlj*y>- li)l JyXll ^ J-! ^ t OS I 
^JpUJI <J*yi-4Ji'^il ^v<? Jij i O^U-liJ <-bjl y yJUl 

; yJUl 
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UjI ! ii 


Jbl I ii 


( ai 0 ) xii I = 

I I 

yC^VI Jiljll + I ,Jb + ,JW]±pjuf jiVl JWJLI + r -U> + r Ml 



a,l I ii juI I ii 

( ) ( dJL jIj U li ) 

( Glutamic dJLVj jJLi-l J^L^- f J-'i UpLjj 

t A ^*Jl ^ uUI J jU-ajVI £?U jAj ; dehydrogenase) 

jJc’Utll IJU Ji« i3 j *. j j . ^ <5*i jil 4i^ 

J l>olj (j y,50l (j^^~ I ^lj\>-l c£^ < ( Reductive animation ) 

bS^j <jt ^I^oJ.1 ^jAj . (S tln 4 ^ 

; dLls* ^ (J** *& 

«* 

• (j^ , ~ 0 4 

^jIaJI Ji« jJp oLi'i (j <Wj«Vl 0 ,*s>Lj>-VI *Uj 

djUS"^« L^i (If* 4 ^ 4P £•<>•£ 'Ol •i^* 4 ^ ^li-i ^1 (J^ 

fljjs t_Js yj j t 3xd^- ^JL*I U^U»-t 

U^-j tdL*'J jU-1 Jn; CjJL^- I* Ipi*! j»j 4 ( Transamination } 

( j&az-j dJ>i liM l h^>- <J>i 

t*i> \V jj j; 4 - ^lp_3j>Ujj (j^ *^j • dJjjL**>^ ! 
. <vJ £* (dX~«l7 ^JLJL-l UJbi LLVi 

Cfr-Vl 4f> y*£- dJ^vP-LilH 3 >Aa ^JjU •tpLi) j 


. (Transaminases) 
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-Mj jl . ,jCj i 5X-»Vl cj4jI$J ( V* ) 

( lili ) Olt - ^ ^ £* ( j^U>-'yi 

XLj OLUAt- *L (J (Emil Fisher) j*£a» Jij , 4 *L** 5 jjjl£ 3 lj 

JjuJl JjJp *Uj (Jj'j . ti 

(( •A^XaJI L*J )) , j%!» U 4*lp ^U^l L (_ * ^jvA*.*! Jsj^) 

JiWVlj (Clycyl-glycine) . <ju*o!>U- J;Lj^U-I Ji* ilii * (Dipeptide) 
it- JaJ J} L^L* JS~ (Jj t (AJanyl-alanine) 

U^Ixj 0 (£ t t ^'ifl ^ Jj >-1 ^5 

I ^ 1*5 4 j^Laaj 

a, 1 1 £i 
« 

l i] - T a, ii 


4i Mil 

«* 

I v 4j + ,4j *3 0 — 1 li — „0 j ii 

T * T - - T * 

I 

¥ Jb 0 

( c |jL-^>U- ) 

4 ,-JuVl At* y*£- ^P tfy) (jf <Ji j l* »X>A«Jl (J,\\j ot 

(jd>>l £jj£\ iile C ib£>U ill* (^1 if- i)l>- J Aj^SyJS" <£ j>-\ J 

(Tripeptide) {( .AjJI <J^J » d j£j ,^»l \ys*£ jjcuJiajl ^*^1 

^iS^T <■)! 4JL*mS^jj jlS*j 4JL/ ■ ^j\J ^>- ij/CA' j*>t£ J 9J££ (_£jJl 

* *■“»,• • • 

4' ijL.^1 ^Lo-^fl ■ j» Olijj^ dU?yi JJj Jlj l* JLiJl 

c(Tetrapeptide) (( oXJl ^ lj )) d) j& ^lj { y^>- *Ju*l litf 
SlSp (J JiC^I liifc f^P Oli> J>- 

t£y£ ^Xj Jj*\a jwist _^pivA5 ^jc Jij c (Polypeptide) XxJl 
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IpL^ o jjx£\ Cj\S ^1 ; eJU> jl Jb - jj c aJL^VI y a-b-j \ A 

. i^L jrtflll l^yly - ^5 j _/J! 

ft ft 

ys U>ol! oLta-j y Oli« oJp jJp 4bjJj ^Jlollj y* 5 ’' c£ J~*~J 

m 

. Ol y oJp Sj iij yll A-iL*^! t yUp-Nl JT jl Jic C <LiyVl 

C—*jJ j\jj _pl e-(jy? (J aJL*VI ^yLp-Nl Cjlwb- J Ij- »Ja^J ^Jt AjbjJaltj 
« « • • 

4>- ^*j p^b^Jj^pl OuxJj jj jl JaSaII jl£~ jjj ( Jb J^d! 4>-j 4#j jAA 

Gy*3 V OUaJ j jJi p Jax * <_$ All Vj . Ahp? (J V“i J^~ (* &» ? 

iyj j_/Jl ^iS y? I y^ iSj ^ ’^j <_ axL a<> <*xj J^-l 

’wj ^Jb iJlJ-i 6 >xa ^_5 >w jbkSjjyJl L-S j . -bx*ji Hap 1, y? * « 

• * 

. To yj bj^S”" ^ISCi j>-tj Ipliiy- jV tiJJij t A; j _^1 

OUaJj^JI y yU- £y OUljJ-l jl vl>ULjl y £y JT y*^j 
y y-^ i*Ap *A>-y jl «-b ilta ^^pj ^ t? ^>-Vl ^1 yVl yU<K j^p 1a ys. 
.sAp ( y 4*Jj ijbiVl C^a*,*** L* Ljij tali . aaL^M *— jUaJj^JI 

£tyAj Ijpl y’l (J ^Jidl bJjdl jli olbJj ^!l t-uzy? (j A^LaNI ^yU^-^/l 

• '. y' 


CJui> 


aUj ( OlJ y!l ) oUUJl Ijlp ly — aJI Jl obiJI jl b’^Ti jl Jy 
5 jy^ <i y ^ <j*r jy^ <Jf ‘—’b'lpl y 


^yiUL y^ 1 IaI j]i dlta Jp j yijJl iJU Jp ^ OLTy 

y>- j yy y OljLJl a^vI^J Lf JSl tc ta j I*A a jt V] c jl 
Cy^rj yy^ iSy^ yll ly ^pl j yx^il vjjlS^ li j . <> pll 

»>IjI^PlI ipi»L*ijj iJ^Cj U AAj Ja i]llA jl ^ylpl y -sOJ . A-’li 

f J*t*f C ^^^-1 j>jjp I C-^Jlb t-»ta«l (i)JS ^»jj . jl ^*»U«lj AJu>-_j PJl 

■ — y>-J PyU AUliil b julxjl — AAJ-bl Ajyll ObJlS"" aJUjJI «>if- 



'jA LuJ S Cj\JT b ju^Jl tjA tj££- yj~ iiL* l)1 Jj>-_j JSj 

I U 4 &&£■ y^-\ (jblA J C jA 0 J Jv2 (J <Sj^\ Cf J> r_}j~^ 

• • 

jj~U~ <J ^1 ( Symbiotic bacteria) b^o^j ( \ ) 

. l^i U j SJj* 11 

( Saprophytic bacteria ) <L« j b_/;£b ( Y ) 

. C~&ll <LL*ju a bill l^,$sJT U <U j^l!l JJlla31 ^Jp O *IJW) Ls^jl>* 

• « 

*1 ^aJ-lc-Jl»«iaJl jOb jiaiil j b ^ ^yJl 

iix«5> V iii)S jt Vj c <£j^;\ jijJl C-uiJ £^uJ 4* j^l I 
. C*»fcll CRISIS' auZ U Ji ^UJb 

. JjjL* , -- J b (J j^uIa *• jtt 3 jj Jij 

m • • 


•JJ' 9 

a 4 (£j^ £)j J *' u^rjJr^ b^^Jl Jl 4 *U^Vb 4 j j 3 l J 

0*Xa .aIj < 4jb>- J juJl il^ib 4*3 li- 1 CjV^xJI ijA jfi&J P jA > b jG & Jl 

:^oVc!i 

SJlJi bUJI ^4 jjli ^jl : ( Ammonification ) S jJ-lil! — \ 


. jilAjJl ^ Cj\ JJ\ ji (Nitrification) 5 jbJI — Y 

« 

. <JL»I J^i\ J*k jt (Denitrification) li^lail — V* 

, JjU c->b J ^JwajtJb fl>Xfc U>- l)I LJ Ji* 

Cj[S~ l j* iiJbisM jj*aU oJjtJ.1 C»V jsd! a-L» ( yaJ>x\j 4 j I ^Jp 

a j yu \i — 4»^<aP j\P jl Coils' 4j jbaP — kj^ j jlJl 

• 44 » 

• (V'Vi J>^) J (Nitrogen cycle) 



- Mi - 


( rvt.jCi) 



«» 

>jII » (r) 

4 ijLJ \^a j)^£ V j£>- OIjUJI ajajII iiji! j&Z 
aJI J ill ii jU ^ jCjo ^j&yj j*H i***»Lil oU j^a l^-* ^Jp 5 j^U 
C-~jJ *UipI ij *U*Jlt ) ^3 ^1 kJiJ^~\ d y>^\j . Jt 

Cd^LiJili iJ* yd ^Jl A-1&-UI il jll if- yj-. y» Ub-I j U*J? 'i/j 

4-Jb-dl Cjip l^i JaJ y 1-LiJ il ja I ^su Sj 4 (Lipids ) 

— ^cjw-S^'b/l j ^y^-jyAjVljO c r''W‘tiic5 tS CjIp j*j*£ 

m • • 

^ya>-'yi ^|pj t. t£yM _y«< a Up Jp — Uyfc>All l^« 0 *T ^11 

-: iJV> fU^I V i^-01 :>1yJ uV^ 51 S-/^l Vr^. -> 

y^-oJUU Ol >— ^1 ^ys j : ( True fats ) iJLiU 0 yfcJdl ( N ) 



- Mo _ 

jx 

il^* J . i**Jy j j ybOll l^Jt , 4*iAj)l y9 t^>* jlj 

• « 

4?"ji (J *JLa> t AjJb jviJl Qfi>\ y>l <J Vj tjtU^ Vj LjL^^* 

^JU! y» LuaJI it jll j* ^v-iJI IJLaj c &Li olill l«t i i,iU)l Sji J~\ 
. Jaj Igi ^y*iJlj Atjbxu* (^J3l y^ i jU~iVi SiU 

oV ^xTj JL*jJI ^U»^l »Jjl j^*m\ yj : (Waxes) ( Y ) 

• J* 

m 

<^S S^AiU* 4-Jki it yy * : (Phospholipids) ^1-UxJ ^i»*^ill( f ) 

• (S •— y%&*£ oy Jit ^ \& y£- Lj J^o 

« * * 

. (Cephalin) ^Jli-Jt j (Lecithin) jjdwl'l it ^.1 <lt* I ^sl 

J ja4}I 

jJ it ; OljUl ^ jj-ij (J i^L-t jU-it Sit* o ybJ^I j jS\J 
(i J^t jtji^/t (J filial) jX i aS~ i yc ^ i Ipwiu *&l \y 

jt jj-*v*JtJt iLpj L yd\ (J y (_J lT OliUJl (J l*| ^A»t)t y-^jj , 

il^It 6>iA iy^j y 3‘A > L~>y^\ . CjLL?%«JI 1$”" <i 

lix-i t£ y V jl l^v* Tj^i Vj y a jw<j-UVt Ul i (jc sU 

» • ' ■ « 

. O^V 1 t> 

jUj'i/lj jjJi^-lj oliL-Jtj Jljj^t jJ Uiol 0 jAjJl 

<— >1 Jr^/u JjA-llt c)j tJjiJt < j^C j . ^Ulll 

*Lip! (J i>**« Ot jv j 5 ^*ill 4 **PxAII ^xw)'ytj jjjJl aJIp 

jjjii ^ ’/.fl * — r® & j£j j>JJt y ji £ <Jj t oLJl 

« 

AJjS' ^JIpwJ ^t — jJlj d jA^Jl ^ yCy^J luAj . (JsUL-l 
i jjltflltj b^vaJl ij ^li^*Jl iJ^^Jtj jj.lS"" jj>lJI 

. U*^Pj JUil j^- j j jSj jit jUi^ jl^iJl ^yC+*) {S' 



- ah - 

y hUJS (J&j c *lll iS j.l>.j-iU <Lli _/P. ily jy-dlj 
, 0 0 C^IaJL^" ^jl 1 ^ W j ^ ^P A<jLjJl Ij^I^-i. 

i„l£ j4^\ L./jj vi**^ j^Jl ^jA OLx«^-l jl 0.1 ykiil oJAj 

• «• • m 

... (Sudan III) V* <l)b Ji* ^luvs'b/l. ^1 y I jj^-j .O*^ b] Av?l?x j 

-sl^lj o ^^X j ( Ester ) y^l ^ ijL*«^s!l 4^-^J! y« Ul 

*A~~£'jjJu\ Olpyi* 0 !>l;^Jp (£y£ J j*>j — ^y» *-i£ 'f? 

jlS~ bli , *lll y« Oil i j> ii^li J (_g A,i (_/* £4 

: ij'yi ibUil <dic jpbxi! jji Mi* dLLlUl 'yL>>- y* ^ybaJl 

¥ Jb iJ . I I *J . . *i V JU4J — 

• i - rt - u t - 

I 

>JJ! 

La, r+Oi il . i ii3 . „ % jl, , ±3 -< — a,*i — 

T - - t \ - t e — > - 

I 

¥ a, li .1 1 *J , ii v a, *1 - 

T - ” t -1C T. - 

( O^i-Ul )) ( '~ J '& ) .j ? r ) 

( dUAUl <ysu^- y. 

y >>3 AS^^viil I A^XAjJt ysL^^-'bll 0 >ISj^>- O^Uli (_$_• 

_^l \jp& y ^1 (^* X Aj — (^.*1131 (_5 <Jl^“l yk 1^” — *A>-I j y* j^^^l 

*-t£ 'fr (J U*J j* y>yaU-i *-c£J»- <jl cJLp^Ij i aaIx^ £jyl a1*^j 
oil*JI (_$ ^ a**-1i!I y Oj^y ^jJI oy^ollj . aaIx^ A»XAi yAuJl 

<jrcxJk LJt j ( lJaIx^M (jL^SsJI l— ^ ^ 11 Ob j yAO)ly* £l yl oO*J JaJl£ V| 
OUllS3l (J JL>- y ^Sl A*lA-t)l ^ylo-^/lj . fd jj^I a-tA J>-l yt 

^4 <lauj y j^j^^Jl OljS i^rjj i-tp ^|p l^lij j>- 4^: y^- 
4X*-*LJl ^;l>- »t>-l ^|p <vva_»J-l AP -t>-y j ( aL jis ^i*Jl 

t • 

. Jojtf tjv> - J O jj _^S l 4 $ j^aXP y* U l^lyj Ul 


|JLi + Jj llil j;. i3 
- - ft * \ o 

I Uj Uj 1 1 ii„ 4 a> , iJ 

r - r 1 - t 0 


I Ju Ju I I il „,Aj ■ il 
- - ft -to 






- uv - 


( a*-*™* j ‘UXaaJI »-- j 

mm m 

IfJ tiyjQ Otji £^>- ^ J& (Saturated) 5*JLU .AjA-tll 
jl ( iS ) *Ai-l Uljr a) j\j£- — i <Li j}si\ *£■ f-bjtL^L — 

y* £\^jl IJa -UjIjj ^ry V a»I ^$1 c ( ^.A; i) ) 

. iiL jUI^'i/i^* iU*J.Ui j ji.\ j \- ( j0[+>-\ l^ii* j -i 

J ^y. ^ 4 a^Jh 1 ! j£* 4 P Jr^T 

• m 

e^A Alt* I £y>j . ( il = il ) j£\ j\ A>-jij* aJajI^ l^-lLj>- 

. iUjJHIj dLJ yJII J dJLJ^I 


<Jj yuj c AJiUll A>-ji J jl aIJU* Uj aJUJI j _y&,Ajl j 

iS ^' _^)l ^Ullj . O jj L < 3 yci A~U^j I Ul ^ jllj A^U»Jl 

— ^Ij > i!l a^U^I eJUb c£iJI — C-jjll jl jAJtW <jL*w.£ 3 l c-j ?' ^31 J 
« « 

(_£ l “' 1 y jlU • Ajt~£»l.l AJLA-tJl ^j^>\^>- S )l\ ^jA 4i U A*— J ^A 
Coji t cJjA-U' a^DI ^.^Hj. t A»ulll ^U.^yi JA aJIp V 0 * 

^ybi'UI ( AaJL* j& Ul> 1 ‘/Vfl V j* >iU jUSdl o jl> 

jS'\ ^ y — j&'\&\\ Swb.jj vJSj.ydl .— t *w-i.wa. , l jir^JI sjX 

. tiL jU-Vl J dlUU! Ji> Uu^i /Vfl 


( Additive ioU^I t.*?l ^>- U jli a*-1* j\P il ja C>jj jll oV I 
^.>-jjJj^IIj Ob.j>-jJUI ^a J>t'J ^- 4 } i properties ) 

1^ ^ aX%P A)^^*W JJ jll •Xj+S' 1-0 J , ^ A A^wi I ^pl hXsP 

(JU-I — 6 j.*}" LU^jll A'* 4 ^ p^\p A>-ji C-jlS^UiS^j ( ouf J 

jli iii)*Uj 4 ^r“l jlT — ^^^jiJI i^j jl^JI SjX C 

jit Ul . **>UaJI A^lw^ J Av?l>- A»-j ji O ^ jli ^jjl IdA 
{£j>c& — . j^*v»*JI j jH { ^ J .^' — aUU- J^aXv*' 

J j\Tl liJDJUj A^Jtil >p aja-aII ^UA-'yi Jil A--J Jp 

6 yo J| <lJUll ajIJI o j/jll (^11 *■! ^il 
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3 *>. t <ii 5 ^JiL« iiLalj — <LL,izu 

«* 

^P 4<IAI 4*pldvdl ^JjI»* L ^ X * y 9 I Jj — I _jiP A^JLA «-0l 

ft* 

ky^ <Jjj J 3 ^ 1 jj-V 1 ^jO d* V-^' djAJJI 

• dy&\j 

4~A~0l £^U1 iJI dpi (1) ^dji jJpUvj 

i aj'Vi <JiUii 1$"" jjAdJi < “*j^ y ci 

0,4 _U4 - a, 4 

r fl (• 

I 

• ?•* r 

1 

( &<r4* ) ( f J^ 11 ) f ^ ^ “ njJ - r» 

( C*~lUl j 

u^X-\ £ei* t»tj (Saponification) < # O^adb )) Jplill Id* iJj^wj 

UMJ-I J il a Ja JJU ^iJ < j^Ua-'l fjf- « jW ^dJl 

jjdil 1JL* t£$*y L-l J»*jail (j*j < aJII* OLLri-** j (_j*J c 

• f 3 

— iMr 1 <J1 ( Lipase ) >J!l f J — Ji J O^aJI JUo'j 

ftlil ^ olL j>- JpUxII J ^o>w*jj . U X > ^il <LdAdJ! ( j3\+?-')l\j 

>J)I J IpLo fclJJJiS^ . ^dJ! *3 3 -^J -J ‘LL^aJ 

«• • 

4 *ft.(ii ^JIp CjIyiT^j (3 (jUJ! ftb^Vl 

«» 

_^i c UMLi jaoJI ^j>- j* LU jCmj . jj^xU-lj 

. J-wS^txU 4^-UJl 4dAdJI t ^lft>>'Vl ( j0 j*£ ii)Ji Jjuj Vjt <y^ 

‘fcjbJI 3 ./^d ^d^Jj t oL'LJl (_j jliJiVl £-*lj j^jJJI f j>i_) 

^Uj bj^a)! Jyj JJ^i 0^-01 aJU- AjJ J!1 

. Ji c_*dil! j jl^lt j 



} gjl m>H uLJI 


• * 

: oUl Jury Jl y>U!l 

‘III ^ *J Jju O f 9 ^ * * A>ji <-UP ^i 

**V * * i>-ji wUp a±U-I Silil 4±AJJ CJ jA li^i . l*U iilsM a^U.1 Jic 
1*1 . cjIjIp 5j^» <_$ ^Jl>«s)l jyl^j <!*>■ i y^s- it ja l^*iU 
jlS* ^1 ^Ibil ^Jp — (Ash) it* ^)b <J* — iiUcll LliUl 

*Uiu*b tiilij i l^U^J jl £^l*l Sjj** ti c Ai.^ J 4 l^*aX£ 

il« jJl (J j^LaJI I^Jp -b- jj ^1 5j^-*aJl jl . (jp- j jLill 

^Jp iU^il J Si Ip i CjLJI (j IjJp *A>- Ji ^11 ^ (J1m«a) 

m 

A*t~J^II j *UapVt Jl _/s-l if Ull il« J\ *S iJftl^-j , ‘V'^l A~* 
cjftis^dbU jJl *uJ j jSsJ iowi-l i^j^ll j i*i*)l jlc*! i iilil aJUJI 

<ii -U«JI «*U J^OJ <^ijJ~\j JjXJl Jj *3U-I I'jj j* '/.\ JA JSI 

ViJ 0* j' />« - \* J- ‘ ’/* j' 7 t 

. TiUj e>U-l 

^jSMl ^p jIjT ob*U)l il* j J •Jb’jJ aJI ^L^ll ^JJ^I c^aJI *Xa)j 

J{ AilpNb iii)ij t J* jjji ^IbJl ^ jS iO*J 

•* • 

« • * 
j£*' <J* t>*j . IpiUj ^Jp <J olJlfJl (j t«JiP oIjIp 

> ; ^'j o-^'j 

J ^ojJ^ll_« u (PU^^I_J J^fll J 



- \0. 


CjUUSI jUj J jl iaJb (3 Jb CJ-l^vL*^ lit tfj 

(^>A>»] j'V d-Uij . 4 j j3l Jji^ (J l_«jIS jA U JT jjA 
, ^ OlJl (J t-jlij J^-lj «JjU jjNI l^- 

<j jj jj? l^JT C~*d OllLJI (j Ia >jt -^3^*1 iil— ll ^vpLJIj 

« t ^ /fl I, — , 

^lliXjb y (_£djl jA i V»**-*-^"l ^JLj V* - * I I.JiJp’ ijl l« C Ia^j£^ 
^sjIoJI i.i""' OjLixJ <5^1-1 j . oUUill £ y*X* JLj\J}\jj 

, Ai j3l i^p'A 1 Ia^jt .olSf” aaIx^I oblJl ^ »x>-^ ^Jl 

AA*sj l/— ^ ^\A! (C 1 i, > ^J1 _y ^y 3 

— ^4 ol*U j! »X>-j -Ui . ^UaH ^aXp JS"’’ ^ U 

jPCP JS" qA Ajj[xCa ^Jp (.$ yj- — i j^l ^ ^IjJl (J 

*lj>-l ji ^L*JI <*~J cJdi^ iHJJir . CjUJI I^a^. (_pt <ub^l j*ak>l\ 

m 

<i» jj^i j SjIp J^- ^^,***l » j JU ^JpU l iiU^I oUl 

m 

*■ \£>\ ii j_j*iJl J j’iS”" I 

. ^JUI OtJl *-\y?\ jr^ 


oil J jiil Ajp i J^LP JS" iLJ <j ^^3i. OjliJI ^4 ^P ^Jl j 

l)U>-VI (J.Ajw (J p*JlS0l CjI £ <j[j i 4‘+J J**\jh\ ^Jpl ^ jJI' 

^ ( A^aa CjuLj (J (_^ yAAj iv-J £&/> jJj LJp ju ji 

AXu«.' ^ "/f* (3} \ L? j \ ju 4^*aJI — ^!i* 

jdx^ Oj^JLJl ■ j^cp j-L iil« ^jl ^ ’/i * j! V' » ^iJLjj! 

Ij^Aj j c 4L* I ^p iS^y^ {y&Xr+i c I y-S' (_J a*S" 

(3^1 Ul^^ . iij^Ail bjlJLJl. j i O /.A • ^|p flil«j {£y£ *-li 
» • 

. qiomj (Equisetum) OUa^-l JjS OU Ol^JlJt :^-» 


: jP J IajL>^\ y>l*l\ 

,j£a\ (Jli 5 y^ll Jl--^». JjJW; OUp Jp -CjIJ! -r 4ai*j ■•-'■•■ 
,4-^<U*Vl j^aL»Jl yS ..-^ J^idll.: j-'.- <Jlbj!, i>«<aJ:V.! 



£jl^ll cj ijlsf cl>ljUJI (Essential elements) 

4 — -*j j Ji (Knop) yyj (Sachs) -yPU ^jwliVl ■ ylUJI y 

All ^jo-lJl y U 6 ^! y 1{~4 jI lyUM si-Ji 4JU . \AV ^Ip 
«• « « 

^ oUl ^j^S% j\>- J j4jN i j (3| Ails^'Vb 

C-j jy««y)lj Cx^rj j'^ • us* cSy'^l _yta)l y ^.Ap yL; 

♦ • • «' 

6*-tA I w\^ j , ^ j ** *X*P' Li 1 J ^ 

OlJLj! (J J>-j 7 ^1 ^*bl!l <ui Ul 4 OtilJl A^l^l 2 jJ^i\ 

% • t. 4 1 « 

( Non- ^P y^llP O ^XpI ^Jp j 4 yJ^L* JOU U> j^Ja; 

. essential elements ) 


S^P jOlil* L^i < -' <JJ-U- 1 Jo . >j 

^«^lA*Sl )) Jp j)Al®l *-La£ 4 4j-L?“I l4p U lX*^ 

y Jrf-it U y Alt jj> . ( Major or Macro-elements ) « ^ 

- • 

y>L*3l jl jiil y £ty I 4i t i-iljUJl Jl <U-A>*:~Al <i ^Wi Jp! u>ly£ 
y 4 l*x^ IjUl jl J t lu«>- I y OtlJl jd lfe*t>-j 4 JLLJI 

4 ly*is y*l j i£>- Ajiiu!l JJl£ Jl s_iUaJ jl J y-l _yLp 

jir.jij c ^ojj ^iij liiijji j ^UxJlj y eJl&j 

jj^sjLJl JJ u^*i ^ 4 jjjU A^^l y iiiiA 

jjilft* Jj Oljllll. <U-U» I jiaJj . JJl^ J jJ^ilj ^y^JNlj 

^\j>tJb ly Jl,0U-Vl y /iS” J ) y>l^!l »\* y lj>- <Lt3 
(Trace or Micro- (( <£ y<i!l yl'jJI )) I^Ip jll»l 4^* (J jlf^l y JIlH. J 
j^i t Jce- y^. I yU, y lk*«_j I jf* ^ J.;jJ-l Jiij j 4 elements) 

• • a «• 

Jk I J p„Jl$3l j 1 1 \S&’ j)._^ 

juyil y r-i^- L* ti yj jl Vj j-j _* jy-°y^j 

« •' • - 

. ^ y<z)i ^i>ii ‘Lajj 


UH 


O' 


J y^P yi.P W\:jSj- ^flj-r. 4**-UVl’ yWl AJtli 




(£*ji L)l (j^J.1 (j* j . i-JUJl jUj J U yJi (J)l j^Lull 

m 

C*aU ^ <£j>^ j a»L^Ij ajtU!I «J> SiLj J,j (yJUJl ii->*Jl ^jl Sj 

e*i* c Ta>. aLx-^j uL^j l^J} ?-b<i oUJI o'! t \~j3 j-^ 3 

. AP Jj ^JaJli 


( rv« JSj. ) 



^ £)U*1I *g«*J 4^ ijt&'O AAJ ^1# 

( sjui <* jjit ) ju* j ji* 


: U» Jlj UU1 £jl jli 
JNu~.Ni J j^iJi ji u/'i j~- 
jt < ~ J lJl SL— J- a^L^NI j*^U*JI Jp 

d&r t v 1 — 1 ' £Ji' J ^’ ^ 

ojj t (rvo j£i> u ^JUjCx>I 

^y £yjl ld_Jbj J|^U-I <l)Nl ,_g>- j £+» I 
aJU JI ^-JJL! vl~*u^«~>l \S“ i Ijii 

JJ y!l j . aJLJI iiJLfcJli l* JS* a«»»IjUJ 

jl a-pL/JI £jljll ^y jdl <yu* uy 
t JjNl J (Jl* J **-j J OlJ! jjU>- 
IdT Jj < J,JI J V WI J u ' 

Ui*j . AjU*JI JJl>«£ AP j J.I 2jJj (]>JU-I 

« “ 

(j\i>-UI j* ^Jil <->yj (J S U u^p 

CUol 4 A; J. -«t'I (JJl^ <y Ipl J>\ 


l^^aM^y ^p Jl) l^Jajc* Ay-^lvs <— > jl>*dl 

a JL* u>-t ,j^*il y* (j-Jj . iUjcuJkl ^-^UNl j*£" Jj £\J ci 

dilij 4 e>jJUl ^ j ottlJI J& jl U uU AjJJL JJUM 

jjJLrf. <dUaJ! ^y aL J? Sui toU JlaiN IJa J Jl£ ^ y <uN 

1 

*/» OU _jiNl I A»*^*d* A>-jJo ^aJ^J]I _^Xt) Ji OlJl 

m 

JJI^ ^y aJ^U j (^^) <J J*M"I • ^jl** 4 ^ J 

1*1 , (£ j£l\ If* dilij tp y£i AiJisli 
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^>" * 1 Jj 1$"" Aa^Jj (jU^I l$ ^ UaU ^ 

J 4 ^ *>° 4 >^' J 4 4 u^" cr* 

*j*T < ^lll ^xUJI t>* *>*° 4 

O'cjUij *lil J 4 Jj J I^U^- aJA u-'lijj t d^A.) ^ J* 

. A>d*dl d^l£ >1 j£3 

(tl) Jj*^ 

<jj &) l JJU JA SJU-&I OU j&l : 


UU* 1 Jj^ 


Y jA I 

(HoaglflDdSoiulioD 2)(Hoagland Solution) 

ji'lfr jJM 

*,' , W<t(r l P)*' 

•»" r'a>>! 

•,l\\ t AV« t l J" U 

• * ♦•juJ^lCl .1* ,U 
» / ^ 

j«‘/ r ^ 

vai^isVoK 

• ,jM,a,V<,I v J' U 


• i-'ij'dl £\y Jp aJU jJI jl A-Jlll £jljil d^C**l wl*X*J j 

AAlliM jVjLuJL li-i Ol jytxJl A^tfljjJ Silp ^JL?xI*vJ UUl 

(J l« OU jX jjliLi ^ j*!l IdAj t IfnAAJ <jP ^ftdJ jJJI ^y*! ^ pVIj 
l»lpl* j&\lji\ Aj d (J (j^ 8 ^ j*"l CjLJ j J.IT ^IJp 
aJL* Objl^ dl^u-l JJUM jwi^ JLP ^Ij{J • Ojl»X>l il ^ll I 
. aJJ*U e-Jl^l j-. tJUl 0 ^ a*<» 1>- Sj^>-t) d^JadJ <JLpI <-Uj 

<j* (J0 ^ (j* *& y*fr* AaJhj A*>*L* A*P jl /_§ AjJ*JIJJli£ ^v? jjj 
l dj&M j^>- dji^ail id® J^ljl Ol5dL»jj_jJl jl ( Pyrex glass ) 
Jit a*p {j* £l jit J^iJi jl J$sJl I ^ j . d jkM J JU^l jsa^iS^ 
dJ- £-iJ» J* 2jLki AjUUl J&tf dl Jp Jj^l ^ Si 
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ji c_^j'yi ijAj i JjMl jUi-l 

V“^ d* ^ U* JJ’M-' t_5*i cT^ <jjji V^./' V.A 1 ' 

-J OUI Oljil dili wUj £,&“ j t (£ j >- 1 'Ja cJUJaJ! y ^L£ j 

£~<ajj . Jji^l J jJ-U*l J-U; A-Pj^/I iilll a-Lp^/I 

^>- ^Jaill (JjJI jl i j\Lill jl JUaII y» oil P aJspVI 

. OijiLU AaUo ilXC 

illij c ijUAill a;^- <1)1 a^J^ (J^ 1 <J 

l{~* • jk*& <JjIp 12£ J>-!i J* j^l tly 4 jlJ £i-l> 

OUtJ^U OLjl (l)lf li J . \y*j££i jjp JjJUJ 

£* e— n'jju'y *UJ .A^Uoloi 4P jl if c SJL>-1 j ap AaIi^I 
A/Ja^I J j\id} l« jlp ^*4 Aj li i ^p 'lpjl * I ap ^»4 

<J j>4 Silp ^<2iC '^■* ^ _}•*** W • (^-JJ^i) 1 ' ^JJ 

lj* j i Ohj jJ>S\ jjjl ( jP\^o1a\ 'j* £yul A>-_)Jj ^ j-5l oil; 
jf£ l-j u-j ^ pjil <— -’I j^aJI iill> Jil* . <J 4*p y* ilijl (^1 iS^ji 

• • mm 

0>A__A l^j j y^j S;JaJI fjA i J\£~ ^»l**.»-l (J^CUvl l^Jp l l*lll 

. <jv>- y JJl^l wb-k>xXj j \ CjI j-£$\ 

Ij- I if i OU«ljjJI ti ijlil <X* ^il 

• u fc h 

JUIa* jp t_iJ aj ^4j ^ CjLJI ^<j.j t<J j t Lu2aJ Jil j VjU- j^l 
4^U-< A>-ji ^P lj_*f j jl ^Ji4 jAm) J , l_-ji yt> ^jA <( l* aIIjV l>- 

Jalil>-'yi yt aA>*£ <~*a> C->jil (J j i o-LsM 4* jaJI ^a 

JJl>fcC aJa jJl^jljll ijjj JjjiJl J Uaj_j<* 11I (Ji'f jj-ii 
. -> . SibiU J jUlj i>*i>u.'l 

jj^fi Jjjjuli jt o*ai ^jii jp a * ji ^jjii 4 j jbfu^ij 
^j'jll d)l _/#■ . i; j^l! < j^>-'b/l ^Jp j ^ cij *— •* _JI 5**j iA y*-** 
d*)'£ y\ oN liib j i (j jk^ai i ^»Ia)i a a i ai jAj a « ji 
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(j jk^zW y*'AJS ji- IjIj I (j y£- — l^sli at a>-j 4 C-ilS - U.^* — 
ajII' £jl ^jll ^a/o cLl)jJ_j 4 L^*.* A*iSv t* <J jivs^l 

. a**!jJJI jf'jJl ^ l 5 

: oUl U* J vU*Sfl ^UII jji 


^9 I$1T olji \^cs ^Ji ji L^i ji { j~* 

j^cA\ y> i^a.'S U JT oLJl jl ^ ^LV dJIJiS”” t aJL^- 

• t f. ( 

^U- A>-jjAaLsM j,jp\**i\ (C:> jij . 6 j>- Ob' jA i j jv 3 (_J (_s^d b ^** 

oil* ^.S’j) (J Ij5L* 1>-JJ JJii 4 OUi) A*UI lJijIIs jJI I yi^ 

* . » . « 

<j ii.UAj AsMa** A/jU<a«!l Sj>«js)I (j I jJ jJj i ^J^Lj^j^Ij t£j^\ 
(J JpL*,* jj 4; ^ jjiJ jl \X" 4 aJUx.U c5jj- 4 j'^I Jaio^ali *ij 

^ ^Udl j 4j-U-'i 4 AaLLI J AL>~\d ^1 aJL»^1I oMpU:)I y> i-lp 

(_$ j.A[‘*h\ ji 4 oic jjVi y aIUaIi f \ ^ii jl; 

i » 

4ij . l£j)\ 4Zj^U-UJI y* j & I jl Olia4> jl OliaJtjL^" ( J*jO 

iiliail Cj\j£ jS\ j!l\j l jiS~ I a^>-'yi A4*> jyw^i- 1 {J C-Jy^l 
iJldA jl £A>\ \kyA£ A«£j (JjljLJl jX iJ c5 Aa~waJIj 
ax*»- 1? j ( JilwU!l Li* r jl V} 4 ^*s»t>]l v_ iliV ^U“l4J 

m m 

^>1^11 y ja's- J^t^l l_1 \aZ> JL? . ^f^Jl <U- 4 jm l4<Cd 
j* u _^4ip j_ja£; jii d.isi . jS " i ji L-^« ^T i <v-»Ui'yi 


rJt I<4 a 4|j 4 aIUj Sjjv 9 (J til (S^ji 

C . 1 J0 

0 ^l jpl a] j^iaJ /f" (j 4 J 4 A*L«-A>-jJ Jl j«^ J . a< JI y 1 jj£ 

j 4l l AjAlA A^lJl ^IjP'b/l ji 4-lte ^y, .Ajj 

S 'jA* ■<£ J>A j'sAt’ £\ y La*.-* Aj jjlj jjSsj ^ 4 y-U I 0 _/jlj y* 

- r * • 


l^* oI^jV Ji 4-- jr-^AA^'b/lj jj^J^^iVlj jj>^l-*l^i--Lj 

aJ jj ^4 aJ Ip Aaaw j ^11 j OljJl. (J-.aj^a^aII ol.r,!! ^ k £ jA 
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UJi < oUl L) : ^ J* Jit j\ X\ J\ • Jl J^3 jULl 

. ^ y£p jjjiJ! L*-ij-dlj djliiju- 

ol-uV^lj iJL*Vl ^IaVI <-*£ j> (j yc*J I iJIa ; u^rj j£>\ 

<«jLl* Ol—Jl y y}\ Sill! OU y^J* ^a! j jAj 4 OLxJ J 7 JI J 

ul) 4 y j\ Ol jJ> Oli y\ a j (J L p! y* 2 l*]l Ua y* 

^pi ijjJUJl ii»L-^j (J *^-\ jjjj-jjt jJl ^ iolLu-V! aj^i5l 

• ^Ajj*^ L? U~*£ 

jjUl (JiA^ a^USl J) ^ u^rj y a ^' > j* tiiJ <pl 

j + aoJl 1 j> jjAflj JLlil li] a lfl» ^LL- ^ Ujl yup\* (jljjVl <J y2>^\ 

it ii 4 « m » oui JaJi 

I <XJ <j \ JjNl O ^ ^jrl JLMi* (Jj JjLL L^J jwJl y 3 ^ 

i' iii 4)bU a.AA (j Jlj/bfl j! yM»i a ^Ali» (£yj 4 ji yi*»V! J 

, *1 e^lli ^iSy ( — J ^ y* <yryj^\ 
*! y^~ l$ii jj\ j y&d I Id^ l 4 >- <LlP 4ixi (J y^j ^pl OtJLlJlj 

cP <y — y u^tjPP'j • <£y*^ kji 5 Jji y+3j 

mm m 

— y^t (i*UJi]j 4 L y}\ (J Lp <jl (di — j>"\ y 3 '" ^ 

. olw ajz a j yfl Jl iipl J,} (Jjl^aj U Ulp — jyA** jill Jj 

OIL- j» oL»^;l ii*A jjx*-jjjll olJLiJi 

^■£j (j ii i*aa 4 ( ji y ) 4 ( 1' y ^i) 

J>* 'j*,} y*> y i (Lecithin) <jvlL*aW! ( a jjLwill j ^Ajll ) Ol-LiJ)l 
a ypy <-£ ^.1 Idftj 4 -X>-\j ^ u 1 ^' 

v/j' <i j^_*i)l J>-Oj tiiloT . (-.J" / j J>-^: 

l y^i 4 a I j'J L L««»li-I Aj y y}\ 0>Ljl)j_^JI 

/ 

. OljTjLl aUA Jla y>3 ^ a jS OL^v. 
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( m > 


I v)4 ij 


*Wj> 




if 


tJljUj)) 






•MEN?? 


.3 v j>V' 


^> . . . . J 1^ 




j*j * ^ A -C \,* *) 




<T Mi J^&j>r 
jyf&g i » .u viu 



1^' o\j>Vt 
* U^_ ,|V *^T- 

Sri/^ 


«-* j *’*'■ > jU 


( v •. *f JjjiJl.. jj.y. )^j 4 ‘ 4 iW j iT*- 4 >'y^ 

^1 jll 0 *i! t> — *j jjx-«ji)l 015“ 

£UJl^ ( CjU^H (J j _yi** <L«<aJ Jl _j)l — filial I j 

tb (J] CjLUJI lj jyA*tyi>\ «L^I *l*J*Ji (j&*J' Ol^l O.AjT 

ijjt £ ^aull IJLfc { jAA> <y (JUJ ^Jl OlJlJI jl u>-j Jii i oUaJj^I 



— aJI4)I a4^j^.JI cAS'jW ^yt aJIp <L*J 

ai'M 4 il;*il l^i CjLu j j]\ Aw Ji* ^ jili jjl j. vL^I 

I j* i4-l aIj^-NI A;/jT~JI jljll ^Tl jJ S-ilp a* « ^Jl *LJl (_5 


U 

t 


4:11 


4 j£ aIU* /J OULJl (J j c ,. 


■**' o*'S ] 


a***i <_*j 4 (3'jj^l <j /O ^j]l J.T14I j ^1)1 j 

4 tji jj^l lS s j’.i\j*«ji. , 'i/l a >*4 ji j_jUI 

a: 4I A>^--l^n ^ oU-L*« j j£j ^ I^pNI «4a i__*>w2j jS j 
. iilj/^1 4a* 1 — 5 Jl y U UlP j\jl J*l ^Up^H j 1 


OlTJil jli jj44I (J^>“ j ^*«a 1 l ^flll J j^^ j L*»Cpj 

(Jpj 4 aJI^Ia^JNI ,J ^Tl jfJj ip j- j j4 aJ^j^-JI 

j^jil j£ Ji j^Ti 1 a*^P 5 _/>^l' OLT^il ^cs Ui>l< j & ^.T*!! 

jl^-> ^’■*' 1 a,*j I 4»^flj1 >_ a L..^ 4 1 (J|jcu4(jji dlb ^p j . ';JIp 4j ^J l (_§ 

oj^- ^411 jT4i liUul SUi^&ll ua4<sJ1 fjA j (• vl44l (Jj a"*ri ,/vjJ 1 

<w«>"ty<aJ ;_£4!l TtyaJl ^>*tij .T„Rp j 1 j^a*»ja!I y U j,T ; U..UP S^Ip 

, ^.a:*II 1 4* (Ail 


4 jsM. j^l js4p ^ ^»JI (JIaXjVI ^|p Sjjlill a! j jAvij-iil ) 

Ail <_^l ^ aI>- ill. .A>-_j Jlfj 4 v^->Li**i ij^a (J UL-I JIaSiVI IAa 



^jA *■ Jaixj ^^■jl4-l J®**! ^)l_j CaLJI (_4 jjji^ jj&\ 4p 

»X*PJ • Aa^LsII : ^' Ji & it.1T (iljj^l j* ^1. IJu 
j^T'yi *.j4l jli 4MjJ j <• S CilJS^j l^} j _j4i jill JjOj j j JlJIj jCll 
• J^J <J ^■ s !" J 1 /JlJl <^ , l~«ll (J ^.4*)! 14 a ijA 


j j4 a^~a ^Lp Aj y3l 'aa C-j j-^JI ^^vsilP oLJi ‘ Co^^Ji 

4 jA - lT b*>U-l (J L < ^aAj oti jj S y' ,a4Aj . ( " r! r 'jl \-S ) OUj 4^jl 

( Jb(_-T— ) a! j\£ "tjy* 9 L?i jll ojj-yall eiA-^y* J (Jl4 Ul- 
^11 <*-*> ’iLlJ • jjl l ,j,A 4 tlA.Jl jJ>-!. 5 oliujll'^* j\lT'Ci.*T y ^ 
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4jUl oL^Lill j , (Cystine). ^L^ ,^*Vl (J^ if 

C-j j v-^y ti C*j LM3fT • L/ujpl J ^LsJlT. 

SjcJi! a<M Jl l_-w t 5 -UI ( Sinigrin ) Jt« c.jji 

• ^ _^-j f jdlj otLJI 


tiiJ ^Jl Li)j -t>- a.«L Ob'LJI (J C-j^SsII f jAA>, 

m 

<oLj j yjl ij yAi*)l JJuk <u* fcS y H)^ 4 c^~j {j* 3 ** ijp- 

. jjjjj&b 


— ./£■)) ^LJl j — ^*>)l l*i* I ^ j**>U 

Sip- i«j^)l OLS"" ,11 jjj A jI A*i»li 4riv*J <-3 .i 

oi V if 4 <Cp *Ui^i *v ^. 4 ^ Ll!S ^p^jj 4 ^L)) 


Lu>- cj)jj^)j _^ii (j ivsi>-j c obLJl (J y 3 ' J f jr*^' 

4 ^j l£ y»>u+& j ^ a*JLJ 1 Ul 4 |^ l 5^ 


• 4 *a a 1.»A« 4 


CjLIjU!I l>) t jii- oLJI (j ^ ^)b jj*a)I J 

CjJ^- If j£? iiyw Jt Col Ji iil:ail C»lJLJl ^Jp Cj^>- I J}l « _^if)l 

gt t. 

c 4 jUp *aip »_jL*)l <— >LaJ U Li Ip ^31 jj jU . ^. 4 ' . a l l I 4 UA ^jA-Ai *jjlp 

CjUU* (Jl J j>cj jl tLJb V *•! yL> £A> jl _p-lj 4*jj)l Jip IjJp ^liii 
. Ai l^tfj (Jljj^/l (Jl _P“ DJ*jJj t j _*0I <ull 

A— J ^P eilp ^ ^ J Lut; tjlat) ^pi CjI'IJI jt (JW Liiir 
olJU^I J 0U4^/I ^^IT- aJIJDI Ai JV«5I u^tj JJ>\ CjLS^ ^ ^ aJIp 
tiili Q* . CjLj J jjl ^4 A«4i>fcl« Aa*«J ^Jp C-Jpl (_j Ijl^J J- 

4 Aj^^l jj^i^Nl OUaJj jJl *-L (J U AAj yL y jj t)l jwi^J 

L-->- A^UJl jUUll (J ^4^)1 lJu ^ Ji>-P-l*.^* Jii^ Aiui>- 

-. tla-L) _pi f L)l j 



Sjjuai u ^aui 4*jty ftJiAj t y»i jtt. ji j,j5c!i 

*“k cj^' y' t r^ 1 • 5 >^" f Jr ‘ ,lj \^ 1 ^ 'y J* 
, LU5I Jl jjVl (J| ijsf J-U ^ J>l jjVI ti j-0^ 

•A> J C Ulp <j yA^ J& <Lj li 0 jyA <j J f J 1*^1 Ja-^j 

IJIa (IjIjUJI <jj i ( j t a\it L - y )l\ *^ s r y 

t— .. . « JL ‘ q^UI *JJ^ (J ® Ol jS" j\j I (J jva'iwH 

. 1;}U-I Jtf- iliiUM J T«U Ijji 

<J ol'UJi (J l*i* fj* *jJU A>- ; ^j«mJI^)I 

J JjA*MjO>\ JA 1 — >* J JljjNl 

. &Jb- Jl jjN! J <cp cJ.1 

. CjUJI frlij (J <j ^ ^ ^ 

<J ^ olx^j tj j£a JpCj 

(j\*A A>- ^ CjUJI (J ^ ^Jl^Jl <UwJ C.yj.4.^-1 ( L^ 4 * - A?»-ivStil 

Ol^la>- j»>jA>- Jl^>-I |*P ilJJij « o-lj J>- jA^- j V 

. 51 jJI (£ ^LwL’Vl fjA 

JUajj (Jj : <** j^Ul <LJtpVl iLij (J ^tvs>!j jxi\J j^ji\ Ua oUjjVj 
^ jl . ^1*^)1 <£ _^U»Jl ol; ij^f ^U! y /t!l 

oijlji ji a>- j j^i c <jlji 4>«-j'yi ti ^i j^Ji Ji_/^i <j 

. LfLiCj djIJLJI ^ jj*Jl^3l <J — V 

<>JI <>; J All V c^l C LjS ^>jj Jjli > ^CP ^jjJl^ll J 

jjp iJljjl ^51 Jp*yi *Aj y-^i l*AAj 4 <^44 j ilU- (j OlJl 

c3^ jjpl jpVl «JLa lA.Jj . 5ijA>- tlyapNl (J ^ 

cSj ^ ^ola«‘4 yfi- aa y~A jXjj c A^bJI ^ 4)1 ^3 AijAJ“l 
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jVI I^Jp jXj j jjUJl (_J j£ 

4 AjJliJl Jpl^ jl Aj _JJI ^ (£ _^L*1 I ^^1^1*1 <J ^ jj.AJ 

^ A> i£2 ji «Aj ^\ILS 4 3J-4>m (J L* Ulp A ^ t i &\ j £ i jls 
^1 { y>\ jfS\* dJJS (Jpj 4 A*U 4>- j-b 4 $~ I jjj ^yuUaX-l <J| 

C-*J j c ^ fUl ^jtxil ij* 0 ^3 aJU- 1 oUA (J tlA'LJl ^Jp ^JaJ 

. ^Jl&l c Hal- Ja 

(Jtj ‘ J '-rfs J J^* 4 ; • 

UL£ j ^SsJ jl . £W»lj *•! ^i4-l cIjJlJI (_j AjJ«A8 dJUi 

j*p i£jj 4 JI ij 4 ob'Ull 5L>- <_$ a^L-I ^>-1 

Jj^b aJ^Ip IJU (jl ^AJsXxil# 4 <-1 ^*Jl ^Jp t-\ j^ti~\j t.\ jJri-\ 

^p [£jp^" ^Jl (j! (J| ^bslp'Vl IjIa >LiX«jj 4 cZjUJI 

J jtU/J ^jA A J^S " ^|p 4_*S *i> c$ <£ Jp^" I £jA 0 jjT<S 

oJI j iTdili J 


<*J yu 3 ^*0? i&j 4 jl yLal ^^*!l I*Aa 4_u~oj 

SJpli ij* ( j>\ ^pNI ®-b* Ixjj 4 ( Chlorosis ) (£jy<aj%J\ » j jp^^JU 

*lj>-! O ja 5^1p 3 yfclU i_->-lyaj j 4 ^JpI (Jl ^-jJUJ ^ OUJI 

• tfjjH / «jjW Jr 4 


V ■ wX«»m) %Af^ C ^ y 2 » Aii l*-lA L^l ^ Ix^- J 

-w?U-j 4 Aa«^ j l 5 

u>tr j03 AiUih ^Ul jjtJl IJla Jp 4 _JW 1 Jdij I i >w»JI oljjJUL .1 

• f Jr 4 

*•1 j^\ cTjIiIjJI _jj^15s 11 jjj (_j L^L »1 •A;>A^'I i UjjJ*l 

l ytlj 4^A-*J j . Sill I oJLa L$j>r > J V Ail f>)\ Jp Id* 

^pl jlsllil (J (J^-J AijJ>- (3 1 jjNl jl ^A^pt ^p-ajjJl U* 

l^ip \fi ap>-Ip *U aJIJ -1 UiA) Ujjp j 4 (Jj ^J| i y J 
m « 

c 5 I^Jp ji ^1 i)l?xUj . L.j _ < r iaj *1 jJ*>- jl 0 ji31 iS^b ^ai ^Jl 
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jl ijp Ji (JljJVl i-jUaJ Jjit c (J^JjJ^' J yut CjUJI 

» m 

.«- JaJ-l Jj i j/i/lJ *A>-j{ l« JJU" aJ” J- lj^>-l y> |*P ^Jb 

jr*.P l$ oJnj *1 Jvall (jljjVl $ 0 A Ji« j _3 (jl iiij- j\**aj j 

«• m 

« jjJj 4 >- » aS*a y^j V| j/U* lla-U V .AjjJ-li ( (J^cu^J il-Ua 
Ajt N| i « dbJWb- » AijjA ^Jp yfc j oilp ^-j A^Uai«l o' J* ^-P ^lb IJU 
A*J-I L^d-I (_£ OjJjM L» (J jv£ AP y«» ll_» . bt)^-' (J! AP (JJ^ 

. U*j ]y l 5 " jUpoll Aj^; jJLj U Jp jilj 


Jp jji 1 ) I Jp- *U* aJK; .LO^-I OblJl As^U- I Juj 
OpUlI JU3I jj-b ^ aJI Jjlull <jli ( AjOixJl J ji£ J 
(J| _J Jl dllj Oj^IpUJI «JIa c «joLJI (J o!>1pUx!I jp i-u5 

( (_^l J>l Ai/- (J ^Ia jjOj OjO^-I (iildS"” t JijjjlSvJl 

c a -iJ! aJ<* j J** Jl JIJ-lj ^^>VI (Jaj J J^Oj 


« j ^ ^ y\**h y*\**&" 1 ^ ^•Jbl^l! L^L^I 


^jJ&s- ^Jp — oLil (_j aT ^>- y^sb*JI ^Jil 
(J| A wwl I A>^** 0 ^[! ^ ^ ^ -v-.* b ^ ^ aamAaP ll I ^ 

^ aJ ( j| juU-b i jjii oui ja; ii| dJJij j £ ^jO-i 

. etiiJl Aij-b- <JljjNl J- AyaiJ ^J! ^pl O ^aJ^jl lj^ 


A?-^b*t j&uj c jopoll jp J>| OjIoJI r-U^ ; jO^O«ll 

♦ •> ** • «• 

frl J^-Vl (J jmsI*)! IjLa j£ij . A/La£ Ol_pSjj lj| V| oloi] A«U 

» 

iVSC V ±3 j>*z* _^p j ^j . ’ . p . ( 3 ' jj^l AvsU^j i^~j^ -J^U* 5 »aJI Ob 

. OlJl (J _P^T (J| (bl^* jp Jaib 


Ail JjsIaIIj . OpUil JbJl jji jA CjLJI (J jfu^oil jjij 

Ol^Sjc tiaJ OlS^U Aval>-j , (Jljo-Vlj -X^S " (J U ‘Liijjbj 
(J| ( eJlJUl ) ii^>«ill jjOjjJ-l jjjl *\~£' ji" _pjjjtiil (jl jO^j j , OjO^-I 
r ,jw - oUl (_j _pj>tJll jjpwJ (iAIb ( 3 ^-^ 1 <— jloil j\p i*Jb-LJj“l OjJ 
JOtf AJbP XJlP j £ UU*> Jl A>-jjJl (J| 



- \vr - 


JljJbU I wlj j) LaAIp ^**^*JI 3 * <h— 1 ^ tf «/?■.,! ^ 

>>*dl iLkj viili j . 4 j*U-I jpl J J*U^Ja«!tjJl 

• • 

. JaAvJl JjJ^I jS" j ^.iiJ ^yb CjUJI j 

U>tjl^t 4 Awi ^4 ^1 ^pl j* 3 U*i I lift J 

• cij^l la; J-^l fr lj^l (jA^Vl (J^-J 4 tiljjVl j\ jw>\ U> ^ ~i 
0 lij-i 5 l J (Grey speck) c£->U _^l £ALsi' tS* j* <£ j *“Vl _^Vl jr«j 

J <ij^ ! t>. a* j^iJ 4 Vir^ 1 ^b'U a 4 s ^*-> 

• • ^ * 

. jOl ^>w J (Speckled yellows) Jai jVl j' jiv*Vl ^ 4 < 3 ljjVl 

^ dJJij t Jr* J ^ 1 til djUl : djj^Jl 

*j>- ^Jp <bii^l Jr* t* *^ij{ Vj 4 L~>- 1 jX _^wj 

gji Jp dUi <_i» j=;j t jjUI JJL5II j Vl Jit jt (*) OjiU j Jta-lj 
d jJil cJ ^ Jil !At* jj^r^j p-M^l OlJUi c OLJI 

t y£ ^| -ft * »jL*j L^l c l *.***^ yt^Z j* 


. O^Jll J T*.J>- ^ 6 Ji ^ • J^ OjjjJI jS’y Q lij Vi 

JLoJ.1# . ^ ^Jl^ll J^C-«lj -kj jA OjjjJI jji jl /-Ljj 


OUJI J J AXS"^>- J 4 JjJj Jr* j t AolS Jl^vll lajb£ All 

^ ^Jl^Jl A* 5 ~ jj^lis^l A^La; Ujj _jJl ol Jr* *X>-J U dJJi ( 31 -Wa-* J 

ObS^«j A-Jl j^II il^ll ^”l J-Li Jj]J 5 ^ c ^*^Jb i AjJUJI 

(Juj Jll — Ob'Ul (_5 AdlJJl A^J>- j jLJI ^y* 1 a j&J jili^xll 

*bJI JwU« ij ? Uiil (ji j : i (j^ii c)T ^Jp — Ojj^ll ti U^b" 

4 l^l ja 1 A?v**Vl Jt>Uil S^U- 1 *^ {J*& 4 _-LwJ j 


4JUI j j*i^*l jJ _^1 ^UJJIS^ j*A^-l A^Jj b^b^ ^y* ^pl JJil 


<_jjil Ijl ^li»i 4 J. Si UL.1 1 ^i..i.ill Jjll J~ia ~|11 lift Jjj (^f) 

1 Oj£i ^ ■f , »-* l| l l O^-* V>« ti OJJ^^ t>* (*l^ jl la I 

(_ f Lc J*l^^ll <Sy^i3 4 1 • • ♦ j-^baj «UI jjlll qV (ill j j 4 ti 

O^f^* ti o« -^l^ii *■ — *> t5^ 4 (<l j— ^ jIIq 1 * • ♦ 

♦ Ji^l ( l***xl i *»* ) 



- VU - 


|jA_» i 3-0-b- ji Vj ti'jjl j j^stJ Vj oLJI jj: (jfljjj ii,Ui jjc-j 

^.dl uU (j 0 ^ CJIS"* 

v-J-J 4/.<K>tllt frUiP^l (J J . ( Top sickuCSS ) (I j£ )) 

• 

j (J] U 3 *A>-I*aJI 4>fc.jVl J^^-l 

. C-osiSt j 

jutdl 1 >Aa iXftliio U \ j , OuLxJI ^L* jj\j li 

lj> oLS”” ^ U -up ^ *-U ^^p gzijj t JJii-l OUU ^ fUl 

^Ip — jj (Chapman) jlcliJ Ja>-V Jij . iJ)i 3j^f (J 

jJl’ 4 J jjJil ci ^-Ij *-j>* (jp \£ J\ *U (J 0 jj^Jl S^bj C'l — )^o*\ 

Otjtfyi* ^*jcu«I li) V) oLxjl ^Jp ^jtj 1JLA j 

L«*XmJ j t Lw*> I jA ^ ^ 1 aLu^ jl/l 4*< ^ j 4 l»-^* 4 jU^ 

jU.xi J cA| jl ji*^?l Salp IJa ^^aaJ 

# 

i (rVV < J^i)«Mottle leaf » iijjlL ,y > ^11 i_ * j*i j c *mi£a 

< rvv j&j > 



<5 jL-ioll ^1 A o.aj~iXI r j liiijll fj-all Jt\ , 

0 i - " » -*^ C5^ •j C i_— all 



Ot 


- U* - 


4 jjr'l jp iJjk'l ^ jJl y>%£- cf-AJ-i 4 £-'ljll (J J 

^►p jJl j^P ^jp ILai j . a* j-L * j % j-^fi d) o A;* L>- >Jj' j^l AJ UAAp j 

jAJ d«£ 4 AsdlJ-l pPl _/Jl i>j J-^i' Jl CjU^UI y?\ ^y- J Jail 

« ij^Jb )i <w ji I 5 j&lJiJl oAa cJ dJl-Uj 4 a^jcJI -.Up aaa>k«* e j^^/l 


ij AaLSJ U T c (Little leaf) o j *~&. Jl a* jj!l jl (Rosetting) 

Aiu^l/ l^>-^lp jit J 4 £.11 jll J ^UxUS”" AjS^UH j'buil A^>l>-_J jUciNl 
liA-’jll ^y^A> 4_. v « o dJliAi 4 lA _jkxJt jkvS'^/l jl 4j _/Jl i-bjll r-^Ul 

ji kj l J j 4 (White bud) (( jjko^/l pP JO » cJs yu aVp>- SjAil OU <J 
■ 4>:^' ^ ol : JI <* L * w^sj *la.; sa^aA-i 


<Jl JL^UtoU^ (J apUAl JiUJt dkjll pji> j 

<— + £" Ji , AALIoaII U jP_J ^ujlj 

lii^cj Jp J.4A; <^ajl 4 (Carbonic anhydrase) dk ' jj jOl Jij^r 1 ^ i^i 
• ei- ^ ^ J- 1 *111 (J| Jill < j < a«U- 

I y *Aj + ^,1 £j ^.1 A) y-t> 

*\ j^\ OljJu^Ul J Aijjll J 0?-^; p’jlNl l.JU ji Jibilj 

•A* 4 (_)j*^aJl *UJl (J til* jll A*«*l ^Jp oSj>-j ^ jAAwJ • 4 ^ 

^JiJl j jj Jill ^+~£'\ jjU AP ^Jp p j% jSxv/Jl (J j ApIw 

. jj-uiidl aJJ' ( je- 

ti <Hi jll jl — pip — ( Vallee ) ijl® Sk>.> » 

jjijlil JalLvJ pj^ jJsNl jJp _jl 

• •* * 

*A~S^I ^p cJ^ L wi I p 1 j 4 (Triose phosphate dehydrogenase) 

j dJ. j 1 yu^jt (_jUj (ilj^*jdA-l ^A** 1 it wl*Ajj! 2 ji~*j 

. Lr kdi.U 1 y^Jl AU->I j i*Ui oMpIAxII a^l 

CjIlJI J aA5jJ jl ^>-1; jt _ • — (Skoog) jvjwj 

ctjfc J IAa jj <ili ji! ^ysufij ^ (jUJ Jl 

. pUI (jl*Jl 0 j* jAl j> j lilJbkl 



bj V) cOllLjl 3 ^L»> a! — lilijll jjt* — ^UtJl j j aL P * 

a***L*<' ai* aUL^ jtfT j> <1>1 jlSxhjj . ajUD <Jii>CA <l>\ yS" j\j 

u p*. ; ^S" y 3 J>-dji aJI jJwM q.-v*' **• 4 cM CjLUjJ 

. OljjwLwS^lS^ SJ-v 5” _jil Olx^/l 

Ia jj'j Jji-I OtU <J jl ^UoJl (jAflj <w~X~*J J 

^ j*i ‘ p* 3 <y' l-^ij . ^“U u 4 

(_ ^boll ijOA* Jty dJijZ* (Yellow tip) (1 *1 i*iJb t) JlI 
jJI l-^aaJ t A^LiJI 3 * U j&j 

. liiijli (j JU>1 Lf iw5Jl ^ £j yiJl «J0 ^«j iuiJl ijjij ji*t ijP vij^' 

dj'j . A-^U-Vi ic 15 tj4*v«t U djJL>-i ^ybj 

(J>ujri diii o* ; jiy f t j^i uU juji dir a^i <> 

Jl *iOJ jll ^ olJ! . Ail Jl oUlJl j* Mlaft {\/j 4JJJS* 

02* i a^-UNI a*a> aJ| r’U^ lx C-j jji l* b| To>- aLws a*T 

c ^I^p! J^k »j*- ^ •,•••>*• • J T* j?- o' o>-j 

. olJUJ 3 cT 4 ^ 

Ioa o' 3 ^1^11 ^Jr*ldl oo^ ^ 

frUj dUij c (J) b^U-l 3 *— J ' j*oJ' Jljkl? JaJ j* jjOJ! 

<•1 jA^> £Aj j '0A ( j 0 Ai «— a«Jj . OOUj'j ^J l j aJuaV' 

<3j*5' j i J jIaJ^i <> V^*o i ’" ci 

. ( \“VA y*l' <J Oji 

s 

: ^ J^s o**J & J>dl 

^ — U 3 ^ y'k a~**jL| jl ^ jJIjj 

c? j-pli*)' b-JU- iiliA oli ( aJI j!t OlJlJl y} <u^l COjJ l» 
OlJlJ Aj*-U*i' \L> JOS' I ob>-^' ( tl tadiu ' ^otj U 0^ ^waj' 



_ W V - 



( rvA ) 

(J pb JaxJ J CjU 
j* ^j-lJ ^11 

& " whiptail » J> _>~J' 

J^*ll y 


( \ \\\ ijfe* p ) 


^y m juJlj jJlj ^ : ^*s»L*JI di> j . <c*a.» <S$ 

J\j ijJI j jj$\j C.I jSslij a jji^llj 

5 **»ljJj oJa C-yai>-l Ji j . ^ jJLJLJl j ^ jO 

c i**l jj! oJIa ^ 4j jil t-JOalj Jlj l* l^JL/- <dJi£ ^ j4*l <jf V} j 


*^5^1 jl jj$ I jl <jj<LUl /\ yfi . !l iiU^j (1)1 (ju?-Ul ia^'y 

1.1a jCsA Jij t ObUJl j£ <J iU S^I j j (. *»>.> jVl Ja^j 

. J*a\^i\ flJLft Aj^I ^ tiUi 


c)l — o 2 j<A£- jJ_j — ^., 1 s" * m^ aili 

OlJ jj! (jl -Ja>- -Id* . iJUjI djJiJI (J ^-Ut ^ 

OUU- J (Jfti^j ^ (jAdJ J>-y 

. j-j^\ 


*\j j^ — >— ’blJI ^j^zaJ * 1 ; ^ii“l jJlJM jm (_$*aJI 

y* dJJjT^ OIS’" — Ol jJ>^-\ jt Oli ^kiJI i<w>-l^l l^4jld«j 
_^p j&'-t ' ^i o>w 3 ji ‘-i* o.j ^ j-i J 3 i (_jji>Ji iji *b/j <. <uv<u^'yi j.#»Ua 5 i 
^Ja,*.»») — <C« iJU- ^Jp (£y£ J3l (iXlj ^1>-J — ObU-lli c ^L*l 



- MA - 


0 0 % 

^P- jll ' J r^* Al* <Jl>- A.*U f'jl^* J ^_*Ul 4 ^ > ~ J* {£?" Jr*-^ (j' 

4 j * aLw» IjCT jt ( Lipman ai<J ) ijvi>-lJI ijJi *. j 4a>.j ifJli 

. oU U\ 

< oluil j j.jiw jjj!l jj *U ^ifc jJLj L« <jjT JL—AJj 

(J ^)i O'iL'Jl J (J SM>j e-uJ <j J } I J,} OlTjLJl A«bi>li 
^jUl LU a I c ..i*Jl JuL>j_j • jiJI y t-3 IS" jOi ^Jp V Ja*«j 
■5^>-j ol J.] (£ j*l a^Jj j j jTiJl J^U-j U>-lj ^j-a] 
aA-L^ aJI>- (_| Aj yJl tji_J <— <*Vj L— >.?! (_$ 1*Aa 

aIU*- (Ai Jj>t"j oljL.li (J <JIao!AI ^lill jvp jjA*** _ji)li t cJ^Aiu^U 

. j.Jl aWALJI >Uil Ji Uy‘l Jp ^ ISIS 

jjb as^^Jp Ulp j>- j) jAj 4 oljUl ;j ^JIA 

t j«ilJl! 6^-JlJ l^Z**.* C->LJd a— JLH- j jK5I a**®! a I • aJI^ 

^4 OU j : y\ Oj\y ^Jp uU;j j,1S" y* c-4lyij U ^Ij A*>-lj IjsTJj 

. J j\ Aj _/Jl 

oSy^j yt ^p J\ ^Jp OUl-Jl (J jliJiVl £jli jA 

air A— »L-jVI < j* jCL*> V ^*Aj 4 lj>- a!~W3 A— Ju l^.s ^ -*; ^ 

^ jsl* jJ'Sflj . O'jUJl l ^2aj jj?* Aj j j ^p(S> ojU I d I s U x*j (J^a; 

^iij Jij i !j>- Aiji^ ^>- ja aiT ISI 'b/j tl»ULJI (j ^L* _/vJlj ji 

^ Iji>-Ij \* ^ o yS' y a j>*} 1*-Up jwtili j SjjJ! out; 4 _j ^UJl « _/jtj 

l $Jj j^JI ^ A..<i^^^l A> ^Jl A^>-^ls^ ^slP (_t t— sUsiil 4 ^^^ J • OjA* 

Ji — V j=r ^ j — oUlJl y ( Jjt jl a 

( A 1 ^Jl sJLa (J T.J4—J a»JIp <— j\ j£" j.: JL >- y ^ y** ^l— Jl 

jJIaj ^ O** ^ JJ^ 1 j‘. ■ '>■> • l j £ jVl <J ^ at lT 

oIjUJI ^Jp i j>J ^Jl S jjliil a Jlij . a! (JjIjUJI J^U^*V 4z^>-%s> fj* 

l* A>- (Jl jJ J — A»t>-lj Ajs^-oJ-l C?i *^1^*“ jl AiU^l (j* 



XS SiLj Jj dJjjlSj < i<yJl (J CAjf y <1)1 ji J>i — 


: j ^bJl jab caA^H <3 jk 

ft £ *.«.**■ 

I jJU Jl j^»ll*5l j/3\C- .j^ZSJ jl U?»v3jl ( 1)1 

Jli ( j£o A^bP a «^ y ^1 jpI OUlJi Jp jr&J J 1 

4 * 

jU^-Vl ^dS"* ^ Ail j& < a*j jJl i U_)uC t;L>-l J 4 —JI jj^d 

c yljjJ JP AjfUll jl^istfVl ( y>\ jfifc — ^I^P^I AjUJj \aX& 

pIcT^I 4 jl J\ Jp ^1 Jak* _ U* > ji y^x\ j\ JUJbU 

c t>-tAp c-Jlalj U-Up «Utfl>- c Sj^k ^-1 ^Jlj I ^*1 J**Jl 

A?-U- J OldJl j£; ji U — .A# Aj Jil J| aJIJU!I ^L*!! iiUtfli 

. oui ji>V' Jl ~ W 

AJldi.ll J» Aj_JI Ol>-Lj>-l jjJxJ Ax-Xl I J^iaJij 

— ■ Ji 

. oUl Jp aJJ.1 o*'h~> ( ' ) 

• 4j JJUxJl (<—•') 

. </ Jil J~>-^1 (>-) 

. OUil jU-£ll JJ>dl ( j ) 


* -3^^ dr* *cs* <i j* ^d^* 

Jp A* Ja)l ad* JU*J j : oUl Jp dJ Ji jfi\ Jp*5fl jAf*J& ( t ) 
ucrj^jl ,_yaii . OlJl Jp U j^aiP cr oiJ lyj: ^y>\ jf-\ J^]s> 


J j£ J] iS^jf ^ fjOJi'i Ul t a jP a) Ivsj oUl jl jA*t>\ Jj (S^j > 
U j^a.'S’ ( jA a> ^lyd jl y* J\ Jpj . . Ij£aj c (ilj^ 

^1 ^p^I jl# i aJUJI cr -l>-'i/l JS^ j ^ Ip as^jj AjLIL" 
^3 < "T > J.‘^ < -- <, bU: ^5 U 1 ^' \ i id^M OlJU J ijrof 



^JLd! jA j . SiiLl* «•' ) *-1 jA^a 4 J jlf Ja jk>- 4 La ^Jp cjljjMl 
^ ^a:.p 'jail ^ LUo ^Jl jll jUw! (J -Ulid (^o!l ( Leaf mottling ) 
jS"^\ uJUU Jp j^a3 dlJ j\ yuJ ^1 y\ O' (. Jru^oil jl dlljll 

m 

Jp ^4*' ^p' \J J *— •* U«Jl ^Y* \~p y) 

• .r 1 "^ 

^l^'l ^ j^J 4*Jli)l J>\ y%\ JuJ *i jli- ( YY JjOr ) Jj 
^Jp Jj'ill 4>-j0)b wLOUj (Jj-t^-1 j jP*Vl ^L^lj . ioloJl 

J Jl>jd-lS*" OloJl <J 4$*" ^1 4 LU j^»\Xxi U . OLJl (J Si 4?” y- 
'kJ r ^!! Jj'jjVi Jp j (J l^vil jpl to." ^ $~JlS3lj 0 jj_^J'j 
Wj jyi* u^J cJli^V' 4*iy s*U I Ut 

« I ^ 'oo^ ! J* j>s^' J 

Xil j*j o j>- « Ji^j JjJjL' IJa JUjcu-L L ys>\ y^ 1 ' >or o' ^,-^0 

^ t)L*-’l oloil Jp l* UjLipI (J d' 4 ! 1 c 

0 * 4^0 4 ^ 1 >J' J 4 ^^p ^,p 4til jiP ^ly-t 

dUdSj 4^4.- j' *-lii Siljj j' j' '«--’' jdi-b 4 jUp^' j9“' 

.<^iU _/P '_*£ j*JLt l1jI»J'Jp U^>- Ia j<j\j Sj' j±-\ 4 e-j*jsi\ 

( TV ) J 

oUU;Jl J ^L*!' ^^slaJ ( y>\ 0 jU* (Ji^j 

( • — Me Mortrey (j\ Jjy ill* jp <J? Si ) 

. 4k«^>- c^lojt ( 4^«J.I Uj^i ,> S j*0\S 4jl4 ^1 _^p' ( I ) 

*J>rJ £* 4 fl* j' ^ Jp ^ 4i5t jpT (cj ) 

» 4il' y d->U-l~v* i j' 

. jJjLJI (3' ojV' ^Jp jO*j j' Jilt ljIa>- 
i 4 ^ 4 " Xf- 4*~jJ J l t5^y»" caj *' y*> J^- 1 ' ci'jjVl ( >- ) 

J| 4 +* j. A* 4«jJ' i J| 4aAL f-\ j*& >m e,$' j^~\j 

.Silp Si y- ';■* J& *kJ' 4>fc*JV' Jpl 



« cIjU-Lw* ^Jp (J *! jt 4iuLsll JjljjNl ( >- ) 

. idl 5sf*-JNl ^ s jS ji 

-Up 0.3 Ip j 4 o AUll ( ^ ) 

4 *AiP j jt^hj C(3j O 'jj A^Jiil 

f Ji (J ^ 1 ci'jJ ^ 1 

i ap ^—i 4 i*lp uui I I l>- L—» ( ^ ) 

j <!)' J-J? V ^ 4 (Jj yJI jju J>^ Silp 

tiiij . 5 

4 JaJLJj vJ»j£ JaJI <JIj_$1 4 aIS" UJlJl jJp a*Ip (J^l ^1(0) 

. <c5* b jl axaL h! jvi>- OlJluil 


jl cLJj V *1 y \*p ( JaJI t3ij_*^/l 4 axaU aI j&Z- djllUJl ( >■ ) 

. . £«jUJl ^ 'jWI J} J (-j»^ 


j^JJI oilp L^Ip j^Jaj 4 iiS*b *-1 ^pi*- OtUI ( >■ ) 

4 ul>-i *i ( ji-Ji jjijyyi t Ji^jNi 

j jN! _jl 0 _ji!l l$ili£ J j>cj Ji 

jji * ijj , . Silp ^>-L jU’i j 4 ij-^i 

LWI JljjVl ti _^a5l Jp <ul£ ^1 jpty ( I ) 

. IJ- ^Jlj 


J tfr-tJ c J ^ <y < - J > 4 ( V ) 

. IaJpI^> _jl Aij-l^-l ^ -Up cIjIa 

f i ^ j^>- Vjl jJJ J JaJl J'jj' ( * ) 

^♦jsJI -Up I ^_5 Ijj l Ji 

**j o ilb -Uc ^yr 4 j 


^5 ^iaJI j*p jJI O^C 4jlpl <Jj 4 e^jAAA IjJ! 

* Amm!^ 

r ^ « « i • « *♦ 



- Wt - 


Xp *1 J^2>- ( 3 * (J »P jJI ( >■ ) 

uJl> bj^ ; (jJaLlI 6JU JI>dl ^ ; *Ap I jjt!l 

; 5a j^» jl iid* tSljj^l j dJb j£ 

I*p jJl C -‘j£ 5jipl (_5j i <uTb ^JIpxJI ^i>o (_$ 5jJlp^|! 

• • J> !1 

j' 5.1b 5*/-y.ll jl &-U-1 i \y~ j+~~~i J J * Jl ^.p> 1 1 ( 

£ A**l 1 l>- L av* ^P i$J^~ fr l j A y P 

. i^b jl iiftb *•! ^*a>- 

jl £*< l r lp M leb Njf.o 5Lb &jU-I <ib/^ ( ^ ) 
b^vj 5 yiU* a*Jj)I ^Jl ^1 £j ja'I . £-^lj jl jPv 5 ' 

U-Up j.uD 5 Ja-1^,11 J 5v»U-j 4*1# ^ LiL* 

^*>1^ . ^*A*a!I /? tf : 

j' iJl>- . t.\ yu? L-^s)j 5JLb ji' 5ij.U-l cJljjNl ( >■ ) 
2i ^\ jp 0 <wl I ^ I c_^ i>- t*Vv* 

» e \ jA^s}\ 5f_)^5l^JpAP_)^*5*A I A>i~»J'yi wjI>'1a«a* ( ) 

f , *1 jjx>- y X~) 3 JJ**iO.]\ yJlj 

jr&lA* . . . J^iJl _>’l 

* 

. Si Ip ji“ 5x*i 1 ‘WH-jVl Ob-u** ( i ) 

«• 

* ^3 ^*11 ^)l y*p % '}\ ^J^aaO *Al ^ 

. 'US^Ii j\ CaL f-\ jpP~ J-Lj ^ ytj 

i^J tilb (J *■! y* — 5.*;wli-l J}ljj*Vl ( A ) 

' t 

«•! jAya Ca-wJJ 4lAb tl jJzz- — 1^»ajU jl 

jr~*> V 31 til jj)I\j . jl 

«» 

. . (JsLLLi 

5*-aau Ji\ tij y*Jl ; *1 yup ( a ) 

^ (3jj*5l *^*5 UvUP j c el ^«<i> 

elvaA.; jl el yiv? 1 ^j»a<.>“ J-UJ ^ rf a>-'yi 


JL)<^ 



- \VT - 


LjL +*£" aj j^JI aaj JA\ d j 5 * ( k— > ) 

4j JS I (_J l« j>/aLP- j& 'j> jiJjtj 0 1 jS' . A^l**^ I j^\^ji\ ( jA IaI y£- Si j*i. 

^ i C»UU oj^waI! -,s1j»)I Id* A*5vJ A>wil j (_5^i V 

«* 

dJJjJj . ^?U«2i4^U <i-U<? ^\p S J <y^> (jt aj ^!l (_§ *A>- jj 0-1*11 

c A*»KjJl y* j > a‘A\ ^>4 Ol-lJU 4 — -J 1^*>U li yAJ ^*aX4> ^ <— *f~ 

0 jl>- j dJLU-l { j&*>- (j* <U**4 JaJlst ^ y«jl IdA ^ 

(idJdj j i ^d<l J\ (J jjjij ^ c Aj^)I 41*p U»9 £yj * 

, Aj jd I a) id- Oj^JL 8 j j -/ 3 

£>UI J AoJIj l« jV C AdJi J4P AflJ jiajl oJlAj 

^uJaJI hji\ J>t ^1^ jt i| . OU1! U* JJ~A\ L»lc J* 'y ijt!! 

1 jdl £jj kJi^ll>-lj t _/££"” — AjJ*il A>-^Ul ij* ^ 'jAj — 

dD-iS”* . aj_^M <-j_$ <J*>bilj oiJbk- lS~ c Ai il _*li jj* Ul 
4jji\<S y£- Jif *y — A*Oj CJaU J O jOM 05 ji U — Aj jJI Al,P jU 

. S-L*JI Uj! jplj l^TW*w» Jl I Jj4 

m 

■A^ ApI jj jjp AAj^UI 8 i_J> XkX«Jj : Aj jd) ( >■ ) 


APljjJl (£j£j i J>p\^)\ ^j4 ui jLx»-l il _yll Aj (J OlJU 

O* J"^ (_^ (£j~£ (jA2v , l (J (J^ - ^ (j 4 OU-Uw4 

ij^-j jt-dl j-ij»Up ( (J^~^ (J^ Jl, A; j* 

aULm _^P OlijP ^Jp pLLNI ^4 A» j4ll (J.| Ajc<>J» 5^J 8-8 ^J*l4 ^ j**«IJ^-]!j 
A xlliil vlj vtaull ^ Ia j£ j| OULdl (J J'AA/ ^ t AJjLtai! 
^1 OlJUJI (J y&.€- jl5^ liU . Al*Uil js> OlJUi)l (J j*0> t£ jjl^jj 


4+»jA* A>"jiAi AJjljill OL'U J <i jj#j oJfi-j ^ y .*"^ CJU 

CJUjp olJLJ! J aJj)j>- (J ^1*4 C-4 _*ll jj-^j (J jlSj 
(jlwJ Ajj^^ jl ijA ^>t~y2J Aj^i 


. , IdS^Aj i Jaif ^ jJl jjfJiij ,j4 

jr 4 l^li t AAjJajl oJU ^1 SJll J A? ^f-jj v 


. ^ A; j\!t (Sy ^ (J ij JA\ 
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uu’Vi ^y* sji ji ouui -usj JJi ~ oL>i!i j 

a IaJSsJI (ju A>i AJ^Aa *A>- y ij 4 Aj j\!I a j ^»Jl1 I Aj*AjJ. I ^^La^Ll 

a Juft ^sj- y j . Alii~ll i Ji aj&\ jl jC (S^*J l* y* 

( Aspergillus niger ) a JaJ&\ C~Lxu-l U*Ua \ \ * ^ ^Ia 

^ i jyt ** yJlj ^ jJI y aj j^il <J aj^yil a*^I (jwcJ 

dJ-^ b a ^izaJI a^A J^CU-Ij Aj 

. ^ j**ti jJI *S y^ci (Benecke & Soding) 
a jlaiil y* i_~*lla ^ \Xf- C-~Ca iaj^kSl aJU {_£ y-j 

4 u^y^- J jy’ji J Jr 4 

(_^i ^ -bjjlS"” i o I ^jdJLa Cf****' cJjj- 5 ^ <Sy^~ 

4 '/.*,* *Y j * ; * * * Y fl (jw £jl jj j& y oU-ji (J 

^jl yj djlJ^j oliji if * -Lwj — 6 jC^ 1 Aj ^1 

(ji* jUc Jj^y js"" J tji-lili cxU y*^j 4 a~*?“j • ,\y Cfj, 

e-i-l Aj y* *^6 Sjly- A>“ ji *AlA yjz£ J i y*<J ^r4L^ 

ii jIaC a yi-l Aj j\!l (_$ aj^*«Al ^ ^Jl kS" y^c f J*S. j i aj** 

Ijy^Jl j Ol; jliaJi u iA*j ( YA dj«k>- ) u^iJ 4 (J 2 _jlai)! y 

- * « • 

La jfilS- jS ' y AAj jlaii a JiA iXvXa) l >•••') (^LiAiJsll ^ ) 

J Aj _^JI tOUlU a AltS" f_ aa aJLmII (_J 

Jaj jj ; Jl>-i U1 yrf- yJJUl AJlujl Aa»-JVI i^ 4L>- lit* . AiJWl 

aJu Jj>- OllUJl A>-1>- b^al 4 J y^-\ Cy{J cN 

i-^l yg) U ^A »l« J !a ) V (jLvJl (_5 U j^ sCtf ’ jS ’ y _j . lAA ^a 

jS* f, — 

4 Aj ^JL.| kjj JiJl J 4 (JjIjJI ^Ja \aJd\ <Jal jS/ Jj Lx«>J Aj jdl Ala 

aUaAl jS " I (JljjVl tjl j -Aaj . J*Uti!l J (jUi ^yjj 

di! jJ j 4 y*ol>!! y aj J3l (j y£- (j djljdd y* dj ll AjUwU*<l obJl 

»• • 

. Aj^alaJl JJUcJl (J ailA lf-*li 
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' YA ) J jj*- 

jlo J i <j Jji jUNl jlo^Vl J Aiil-ii Ob^kiJl J l; jKvJI 

— : jU>-Vl 


jlo-Vl jL*> 

jl^VI j Ji^UjSltfl 

oil (JwUil ?eU 1 

, *w 

CjI j^jcu-IIS j\ yt- »^>i.>- 
OUal>tX-~A ^Jp A^UJI 
Aj j3l 

fjfif 

(Azofobacter 

chroococcutn) 

j ti-^illj p^Ij'jJl 

- 

t£ jlaiil djill jjj 

(jL*„53l ^JJobJL jl 

s >ai 

_r*U tr^>^ 
(Aspergillus niger) 

t£ _ / ki!l _^l ^>l>- 

(Cunninghainella) 

jji*-jilf 

^ol _^U <j ^1 asIK" 

J>u* J 

KHM 

ji Oji iiur 

t£ jUaJI J jilt jjj 

c 

j?1a» ^as^a^* ^ 

cUi — ;jii 

(j ^^1*11 5 ^;U* 

o“ b ' (j’*'^ b j 2 ^ ^ 

(Locto bacillus 

arabinosus) 

jOt-ii 


j.Ai jJl OlJUj fjjj! <JL>-I ^Jp ^ll 4_Jjl>aJl fjja 

AjI c AijjJI ti JJ ^ J jj_j!l (J ./Ucll 

^ L L-9l^-i j y ^ ^jill A^Ltoxil I uj! yS" j^\ 

» <« m 
&*■• if- ji diiSj t j-^aiJI til j * jl t£ ib jj_ UK” ibb jll jJ 

oUll o jj jv*Ij Iau^i ^ jz£\ ilojV j V 

.(mj£i) 

aJ^» yuai*l! l^^Svj ^ iUj (J j-Uj ^ ji Lul jK”bj[i 
b| U Ai jK» ln^c jj>-^!l ^£>tU I y aj j*! tiljj^l 






















O ^ Ob’l*J Cj • j J 4 f 
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(Jx>elj dJJij t *Y *' JjJi*»< ^ Jlj jl 49f\?~ (J oLJi olT 

. j& c! -^ d* 

^»Iia!I ij* t j& ^Jp jjjL-jil) <u«xJL £^jI U ^ialb j 

c-.v gi i aj^jx'I oU-L^-Vl yJii! <2 j jlail oJla c~L*i«-l wii j . i^*-U- i 1 ! 
1 a * (Jl^Nl 4aS UX< f\yl\ jl>*.£lj (w-i*ll_* ^£wjl J > «JJj ^Ljl 

• Jr^ 1 a* 

1^4 i 0 fif CjbLi&V C-V> yJ iij^iail «.U j 
Asjx^»jV' 1 ^L-Oi >^J 1 01 \S" i ^IJbT tHjllivlJi ^ji«C jLz>"1 

i-J j ^lillj i 1 IJjLtfJ Cjjiicj Jb»-I ^jll ^”jJ) iflllsM CjIjLJI d aIj 1 

& jCM l r *U J 'M > Jp i^U.j - ^U! \a Jk U 4jJI 
. OUll! it I iJU-l ti tplJl <_> __^a5l 

( m j£& > 



'— ■ *■ -**j t ^:»_.i , i jt ^y*— yi." j'*'-#} -J\i*' Cj 3)" v>- jji**'* 

it'<- ^ « jU—y i.-<ti. u> 4*L‘W» w'w5*V^ JJ ~‘\i j li 4.^»it1! jA> J iA'l.JI 

• ( \*M A J..'//' ) iUlA J Jt*Vl 



<> ^ 3 ij ouvi 

if* j£ (_^l fljA.Sl ^.S" y 4 _Jliil cjUI (_J [L^p yCw>\ 

^*51 ye- J~*ai:!l y* *. c->UI Iaa ij OA>ddj . oUVl 
AdJI iJj j ^laJU Ulcu 6is^ l» L~« *1 j** 4 OLjVl (J^ ApLJ J3l aaUsM 

J.«l ^*11 y* JAP- ji\ jl lS”* CjLjVI c_JLlaIjj ; SjJUl j! A*>-jIp“I 

(_J j A^hil o jl 4 ?rj- j I 

ouj j,} Sjj jjti\j ij} j>y j«i j*!i o-ift jj-* j»jj ji jjp . o*yu-i 
. aJWaJI I*jj> t dUS J 4 fc.IT S>.$I JU; as J, SjJUl 

■ If U| (J J J* jv- UaU iiL^i liilAJj 


ti Ai^j 01 V} 4 *ll! y* Jdv? jAs jj-UI < Sy^~ 1*^1 ( ^ ) 

i*»Ul lj^l^-1 (_J AluU y& lA>- I jt£ JjL A^^C~JJ j\P ojAJI b^l>- 
<yr J^loLUl ifl dUi j 4 cJu-y If’li 4i\sr SjJUl c«i liU^ _, . yjl 
(Jl ^All tiAAll — AjJ-l Lt>U-l (J c£y£ (J 3 l 

jj^lvaX*! ^w»l 4 Ja*»> j (J Uj** *0jA^ — JlixiVl aL^ 

oIJLjJI y» aLJU Iaj pIU ^j^Uai^Lj . oU^U hjj^> #-UJJ SjaJI 
— c£ j>~\ Sjj^ JA ^p- iibjb ^lU — 4 aJL^J! j aJL_)u5I 

. SjJUl o #-j>* jl (Oci-I JjliAU 

ivs’lji LA**! oLJ^J (JjNl J>-l jll (J *-UJ jjaJI ^oj 

L>^U~I J <dJ j£jj 4 ^yaxUA till Cj^Ij UJ^ Ail V| c t— •> yAxil 

i. m 

^zaa j|i 4 £A> j* (£ Jaiv? (^i iSj^~ (Sj-^ 

• *i j yj^' Avfl'U^lj ^0 jj^Ua^V 
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t I IjjliJ OL)'l *bji jjJUI l^axjc ^ 3 ! *11 1 a** tljjliuj 

^ £g $, f. , c. 

_J . La>I ^jl »_jb^ii»l Jj AiU^l CfJ 

*111 ( j* i jj£ oLSCl L^uai*!; oU yiJl jj*ii <jj ^1 p a>-^j J Jl 

^jA-Ol A*JlP A*.»»J ^|p {£ ^11 b*l 4 *— ■’I.jVi *bji 

. J5I TjO* 

^y\P 4 1^1-vJ^ *1^.1J ®^*A'-3l ^pty2L*v*l ^ AJ Ol (_^^)_4^^3l ^>**\3^ 

(j^Uol ^.u- di!i ^puLJl ^Jp j . *M l/ 2 ^ 

0 ^AJ jj-LT - JJ-U1 4 L_>U;^/I ^Jp lj"J>At 4*»* , *A4S 1 * LaAJ 4jj-JI 

. aL^I? S*d LA^A>- *111 jj j* ^ jUj a*Us> a^a - aaU -1 lA — aJ ^Jsll Ob'lJ! 
•J J 4 t^ilp' *_}>• £ji lil ap^o *Hl < 1)1 jAJl 6JA Jl« 

C-j ^31 ^ l Jji j> jA i LISTS' { j^- (J jjXJI <£$ y_ jLs-Ni 

i r jJJL aIAa^ a 5U-1 aJl/fc (J jjUJl ^JlaJ j 4*LU SJLAl* Aa1p*^ 1 ^cwaJ Ol (J] 

(3_) 4 ib a j\t ^,<ju^l .A> 1 (_5 c^ ,< ^ *— ^^Vl 

[ j~a‘> J.) *til-l!l *UL oj*A^I aA-U.« (S^y (£ j>~\ u-*VU- 

j jbb UjL* 2JV 4 AikiM Sjl j^-\ OU-jjJ (J jj-Ul 

Sol J*j *U J 1A1 tP l (j\j ( Medicago arabica ) <J yi\ J-iJl 

* 

*■ $■ t 

( Albizzia nioluccana) ^t : Wl ^\y\ *A >-1 d)|* C /^jj OIpU ^ 

. — A* ^Jjl j0~ 4>~j} *U (3 £***£' bj (_aUJ *k> 

PW-j* 5 o* <j** (S^ Pb'UJI j* £j} J^J : SjljA’l Arj* ( Y ) 

T ji£ C.yja^l jl 5jl ji-1 4>*ji C-xiJjl U liU 4*i OjJ Sjl 

Pj J9 U CL> ji jj ji ^>~ OUVl ^jp jjbLJl J?tP 4 (^oil LIa i y- 
1 jvS* aJ^aII <JJ0t* jJlx> oU^A) c^jl 1 (£-^1 (Jj . <£ j >-Nl kJjUVl 
P^\j _)vJC 4 OLUjJI . Sjl jJ-1 A^-ji j j^Jb 

4 ^uJlj ^Jiilj (3 oI^-j-aJI : ^a <vwaj j Sjl oU*ji 

^a ^paII j 4 OUVl LaAAp A>- jO Jil (3 ^A^Jl A^-j-lJij 
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jjiil A>- j-\Jl Ul t OlJ^l! (^jl ^J~l j^Uk*ll <^lpl 

(Y^) 4 Ia«-Lp OUVi 0 j^> ^11 

. C-jV^Ia Iaj-UI [S' t oIjLJI jj*i j oUV <Lwaj ^] l oU^jJl'! 


(Y^) 

c£ y&Shj (Jiilj (S ,/waJI 0 jl jJ-\ Ol>- ji 
( *tj** 'lilfiSl ^IjJl (j^i jjSj oUV 


1 jpull 5>- jjJl 

’ JsU *r j^t 

(_£ jA-^at)l A>-j^ll 

CjUJ! 

C 

l 

> 

i- 

- Y« 

i ; A — 

cr^' 

O' — ti 

n~rv 

t ',0 - 1;A 

S jJJ! 

O' — it 

1 

-f 

< 

1;A — ytvS 

4_-1 aII 

it — tv 

tv~t\ 

Y*,o- t,A 

^Lp 

rv-ts 

r\~ yo 

1 ^A — 

jl^J! 

O' -it 

rv-r^ 

u,e- \«,n 

ciW* 


— — aJ-UxLI j^Lll oUU jj*^ <1)1 ^Ip a>-^j J >*5l { J*J' j 

OlJUJ jj.Aj aJ C~ju (^uJl dJJi ^ U^Ui^l jS"\ £ jl y>- (£Aa (J <JL~Jj 

. Sjjyi j <lji ji-f'yi j^uii 


ijJb- J>-b — i jl _^-l A>-ji ^LiJjb OUVI <J*Aa« ohjjj 
(Jj . ^JUaU jSS J^*Ip iiliA VI S> j£j — 4jL»aU 
■oljj (j oL)Vl (J-Om l) j£i (Jill ^*j*^l (J& 4aa> _/^ l «jl j^-l <— *1^ 
t CJ j!l £« <Ul jp 4 Sjl j ^- 1 *U-ji jl i! j UiS^ ^ y r*'l 

^ . <Uij ^ Sjl i>* jJ tuir ur ^-i ^ukivi j ^ 

ffi- OUVl U-UP y £*~. j 4^>ji (JpT Ipti c3 ^aJ <l)t k_ ^ ^Jill j«AJI 
« • 

. CJ jll y b« 


«uLaH (JjV I J>"l _^il ^Jp ojl^J-l <i>- ji 

• t ^ 
ol O^Ul Cj* C^" 1 aij ' *H1 JJaUI CJ 1 j ^ ys &J L * 











- u. 


AP j* (J Jj SjiJl If- ^)l till (j J j»y 4^-ji ^Ia» jl 

J-bw (J oil; j ojlj:»-l A>-ji (J fliJjNl u>tvii C c-> j^aII 
JJ*k (J Ojl jJ-l A>-_p jolJ (Shull) Jj-i j*i5 *-l5j .Jais 

^■ji jU" ^ e r® — °° c£-a 1 i (_$ &j\ y~\ 3 * 1*11 ji j>-jj oulji 

O^IpUxU (£j\ jJ-\ 3*Ull y oX& JjjJj . Uj ^ \ ;A j> \ }\ jru 
Oilil (J aJI,**.-?"* CjI ^v*J AJC jtj £l).S J jJm Jij C aJIj jujJl 

3-il.i j Sji jJ-l A>-j,5 ^UJu U (Jl AilyaVoj . iijXD i-llj ^i!l 

> T Jl *J>. J4 4 JIJUI SJIJW! ilJLI jlAvJl ap^j ^jj^l JaUJL'l 

. 0 jiJI J>-b 

• (J| d*jAj (_^^ J_J«iJl 7 ^'^~ I (jlijl ^ I (IP) 

m ^ « 

cIjj^sP AL* jJ-’->^ j*Ai <S y^~ jl^" jl (js^wjT'V! ■* j^l l^l* 

•• ■ 

^Jp SjJLSII IaJJu,- frill 3 jjAJl jl 'k’rj . OLiyi JJ-V' 

^la*/* (_g^ J 4 jjCfwv5"^l y UlC Ul>- till jlS”” li) A*al>-j Otj^ll 
. S^l iJU - 1 j olJ)fl ^jkuJV yiil Ob'LJI 

aJ»^ Jaii; uj^.u ouyi vj.5 j (j'^>tA.'*5^'yi (j| A>-U-i oi » 

I ^yalyaiul ^ j -wd^xil yt,^n“i j (j\"vi-l jf t_->-lv4J bill ■■ j. j l 

• • 

. j ji ^}\ >x^S’ I <J^l^lj 

^jAA> *-U-P (_P# jl j>- t*j j jjJl Ci* j&\ oL;i ji j- ^ )\ J* j 
•l»jjl jjjj jl Jj>-J ( ) ^T^ijy j|* 4 (jv^ej-^Vl W 

m 

(jvjwrtS^'yi ^ <wa-^tlll -\? ,ik*sk}\ (J ( Typha latifolia ) 

<^*>!jIjJI y ji£ jj<Xi jl lyj 1 1 -Xz^j \£~ (• frl ^jAI l-Lj I (J y> 

0 fcXA t^jl^yi (J ^ 1 j*Asl 0 ^ut^.!l J_^“U!lj C frill C. ■< «Aj (J I ^.>l g* »w) 

, 0 ^^Jl jjJ-Jl y Sjo^ I a)U -1 

SJa3 Aj j^il 31^1 ci ^ J ' J 9 ^* ij?"? J* iuliJl u^Up'VI yz*> JJ^iJ 
^ y~ — ^tlajl Jp (iJUi C^ys* jfo\j> liU i C-Jjj jt jjJ (jU**> 
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9*AA t-jL/j t— *j*Jl ol • <Jl^"l d lf»]i — l^Jb j! At jjl 

« « 

0 _^j _^!l *-L«tS^ I (Jli yS" Jj SiLj jl Aa«j y jjiUI 

» « 

. A>yJl (j* Lx~J oJLftJl.j! 9*Xfc j Ua jl 


— ^j>- J-sVl ^Jp — U>-l j jjJLJ! u^ J . ti ‘-jUVI j>fc Oj$\> -iij 

^P A^w 9 !^!! ili*^ ! C}* i A>- jdJ ^J 0 »Aa*a jjr l-^ilp ' (jl f j j 

aoUJI «J$ j ^kil CxjV ^1 ityiJl uLI 3 yf <j UWI SjJUl liJili 

p t „ I. 

I Sj«4Ji X— J^ip y- lili , (_/U*8 jl Sdp 

, dU*Ajl* jU- Ij— li jjAJ! (Jy- (jv*****^^! JaA>£ J.' j jl 

a»JIp ; Aj jliu CjIs^jJj CjlJVi <J a j-yil I y y I *>411 ( * ) 

a*aa (_* jj-Ui <_a~^ y_« , jjiJi OUil ij yj It A jyAl) j y&N olrtJl 

* 

. ( Light - indifferent seeds) *■ y* al) <u*aJI ibUi« a)U-I 


AP y*.^- (_j j , i.P'ljjil C-di, (OIjLjJI jj-L AP jj*^- 1 ftdA (_1| 


— OUVi dij 4 CjLjVI (Jtf- A jyiJl -IpLj OyLjl y* <_£ J>-\ 

3 ji jj-XJl ^ yd jll* (Mistletoe) Jj-tJ! 3 y>J* Jl* Aly* OlJU (j 
(Light- A-^L-^-l jjiXJb AP y*^M OdA JJ-L ^ j-A> _J 4 AyyilJ 

(Verbascmn thapsus) _/v> y)i uU jjAj i.pi*l y* j 4 (sensitive seeds) 
JwU yill Olij ( Crassulaceae ) yy! ^51 ALyaxll OiJlJ < ji 3 *>,j 
e-u^.1 4 APj**i| fl J ia jjjj ^ . ( Lathyrus solicaria ) 

<j!>U>yi A )jJ>- »-tP jl l^-U) j>\ j a OUU lil Jj*-d 


i (Light-hard seeds) Ajvi'J aLIS >p 6 ^ Ji 

J' i 4 AJL< jl! Ai-.v2.iJ! OljUi ^jA jd £ J < JviaJ! LjJ^aI ^ J 

. (Nemophila) !>U j ( Phlox drumniondii ) ^5" yuj| 


LaLwJ-I jjAJt W-»U;N Aaj^\)I A^yal! A* 5 ^ 0 ^ 5 ^' o'^i^-l (J J 

(S J lil £^1 dljU JJ*L5 4 l-t>- ALtyi a _^ yail 

a£j 4 otJ'V! d^lSs'w-'y Uir dJi)^ <l)i^ 3 wb-l j apU 3 vl« Lf^Uxi! r U” 
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j_*j t Jlc Ji»- ^ll» 4 jI ^P jS'\ T Ji* 

^‘f* J> ^tAlall <j jjjJl Jai>- JAp J>-j Ji* . (Lythrum soliceria) 
^1 j c ic-L* Y £ J^U- (J C»Jj Jj ^UJ^I i»l j jj jJI j* ’/ V - 1 ill 
jjJUl C..yj ^P Lit . V 11 ji» <5 j\S J*j 4*- j*Jl» SjIj j 4«*ijl viJL^ J J 

Tils' <il3i jlS* Jflj4i 4JlJ -y— 3J^ A,** Jt A^fi’* VT * 4jJ*i <■ ^1 jAIS A*j 

. apLi Yi JM>- J ’/ 6 * CjU^I Sib j) 


Ajji-1 J-*ly»ll Jr* « <Ji j&i *-y^ JJ*J 

Jij 4 j*-jjl 4 ojl ^-l 4»-jij 4 SjjJl yi\ dJA ^a! Jr*J 

. jL:»-Nl (J jot jjj^$3l J^S"\ (JUj j 

« ** 

(J _/T; — (Poa spp.) fl jjtS* — OLL^jJl j j X 4l>Uji 

Jr* 3 4*l>- u^J JjXM tlAJj CJ j>- lili 4 * jva Jb 4jO>L!I (Jij ^Sajl 
li| ^*Alall J! OU jjX 4l»Jj Jj Jills' . jyUli IIa Jr* j!l 

Ac- L» ^ *\ j ^ 0 ® J^p L» CjIpL* A ) Sjl j^-\ jr* 4 -jLi* oVv*Ll <JL w > jK 


4**LJ-1 (Chloris ciliata) j j£" _/ll jjX £^U:~J Jlibj . ( Yf Ji£- 


4 Jjy>t ; ^S'Vi Jr* Jif C»l a * > -I IS} ^Ull ^^UaJl (J CjjJ jl <■ j^aIJ 

ljJl»L* jl t - 1 A^L^Xl j^AJl 4ilpl jl J^Ul (jfinj J i>>V JJj 

3^* <J lf*5J j3 c^jljJl *llb 


_/JT)l { J»A> 


v p 


cJUj Jj 


tiili JW«J ^Jj 4 Ulc ^silj ^ JjJ-3l U;i j, t.y + ill 

m •» 

dJA Jjlj . i.;»t* OVU" JS" j«UJ U^Jj* £ * * +i > j 

jCkj (jlill ^r'i yiJI 1*1 4 cJLJ^U jiU^S" c ^yaJl jl j£* { jfo 

• • 

j *I jL;VI cUJI (J 4jI (Ulill ( j ( i J^>- 4 IjIpL«* ^Ulc- * ^vill 

•» 

a) 1>- 4.5 tiJJi i^J i *-y ^ I (J 4-j^ J~> V* jlj 4 AiaJl* iljA 

^1 jl t _jviJl J>- J lij OlJVl jJJ^-'y * ^yiU Av«L-J-I jjjJl 

. ak.il I S^lil jj& cjjji jl Aib Jr* >T 



- \AV - 


j 

Colo j! — OJj jlj — jjUJI ^y o £j y‘l 

( J A-Vfr ^Syj j . OUJVl (Jp OwVpIJ. 1 (Jjj jlaJl JT U CJUa jlj 

A Jj>wj j , l^^i; J jjjl J>-b JaI y- J.) a J.A Ji4 

4)l>- <J L-l Jlii ; j^iJl oJa <Jl>- y youlj (Dormancy) « j^5\ll » 

. . 

.j#*) J j O ^j 4 J^lyll <j* lii J_}^ 0 S' (£j*)j 

• t ^ ^ 

aj^J 4 Ji \fij 4 «- u y jl JaU- J,) U>-lj J jiJl 

* Ha 

‘CA-'b/l jj-iJl jjl ,ya*j ,J I (jU^I ^*A£ ( ^ ) 

ci L>^r' bi .JJ 4 ^v> jl C-.Oj U> •Aj'^Ij 4 4^w»l) JllP 

<3 yC-o Jij 4 coLi^U 4.J I jll cJ>j Ja)l ajj.JU y yJ U-AlP o yT JlS^U-t 

<y ^jlj • jjt* 1 ®“^ <-M ^ f k' <j 4 C J ' jJ 4.1 a j a liiJi 

(Ranunculus jJtvall jl _/o»lilOl.J j (Giukgo biloba) wlyll a y*i J j jjKlI 
. „lil j)}\ y (Fraxinus excelsior) jyL^A-'l jUJj ficaria) 

oUlJI y j£> J : <j^w«£**)ll j *yj $j*Ul <3 ^p 3Ui] ^sJp ( t ) 

iii)i 4lt«l Jyj . LjJjwii j (J a HI IaU* SJi^A J& jjiJI UUI j 
*b>-y li"" 4 J y jH <L*j j J JalHlS^ 4jiflJl OlJlJI y ji£ jj\ 

. 4» jH-l ‘dwadllS" (_£ y-'yi ^yaAt (J j j^l ^y ^yJI 1*^® 

. Ij- y - o.U (_J aIH) aUjtlA j«AlJ l) E-jliL'Jl a<AA 4jtlf*l J 

li| Ukj 4 4iL>- jj*-iJl elJy- 13) l-Uj- Ilia; J_A>tl!l IJIa 

li) t*j j>m Jj>dl IJU jt jS- 4 4jl jll lJj ^laJl \Ja Cj ^ y 

, 40 bill uJij ^iall (J JL >- y ^1 tlAJj ^y *A-il 4j)u tl»LUll jjHIl C^v^yi 
jjJJI 4^Jbl 3 Uj) eibj Jp Ob Jsj^\j b jiS^Jl ^1 jil yi*-; -*.5j 

J iy.U jj^J ^1 jj^Jl ^lyl u( i«. jji” y«i ^ i *U 

• *b j^l jv* oJa.JI Oliiall 
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4>-J»Aj JjOJl AaApI ^>Ap (J J^3 *AS J 

c aJ| SjiiNl CJs-** JaAiJl *JOLi (J JbU jA lS"” c 4J^>- i.«l! 

Oj50l ij* o A»-lj 4>-ji (J ll*«J ^Jp (£ yS~ Ja-x^Jl S j *. Is 

4A»IS" LWI SjOJI OU c L^>tvaJ (J ojXli cxJ 

SJLk. > S >.^1 j jJU! 4iU! 01 (ii dUS (iyo . . JU! r u)l J| 

0^)wAj! J ^ 1 J* J 3 ^ J* C ^1 

oJU'v* iilp^/l 40 UJI i_0j pistil <J j . CjU^I <d>J>- Ont^^waJt 

. Oj^!l o4>- <J ^jAd! OlT ^ 4 ^cjjAML 

^Ivyg dll c^L'U^ ytT ^.« ^>Ap (_5 <jI _j*A»jj 

. jjiJl <uipl iUi} ^.Ap Jl o^ 4*5*” ^1 

J 0 j5v!l ^ £j;! I IJU : <i>dJ SjXJi la j[fa ( f ) 

cr'i^J (Afisma) ^1 _^l _^-l j£» 4*>UJI <_jU*p^/I t j&*{ jj»b 

ji jjJull (jiJ i ( Amaianthus retroflexus ) (jV-'ilj ^1 Jl 

• tO 4 *^ c3&^ 0j^ 3 jill ^ L*a1p 1 0 s }/ 0 j* ills- 

“ « 

ti^-l)! jjX U! i (jvu- o.Ap «u*l^" JJiJ iiU- cJkui>- il ^ I J\ jl*J^ 

j Ciai>- !il l\JS jj.J i J l rJ -T J* 4~* 

4; j^i)l CjUj^II (J CjI^wC Ojdi- jji i*Jji l£ j*il 4 

1S| o_ ( ^>-^l jj*Ul o*aa 01 . Sj.aJI ^-UaJV 1*j\2a Mil ^4^5" ® 

43ljV 4*»"ll <3 . (0^ 4" OajiX^ l^U ^llb 4A--ik» 

w 

ilOx; _^^Jl 1^1 * Im jl <iilpi 0^5^^ Or* ^ 3 ^' I*Aa 

. jut cjLjjiiij cf ^i« v 'y i 

-U; ^UjVl (jp 4i>- k yi o>uJ otlJI ^ ( £ ) 

• «• 

(J . OL;>\J 4-Jljll uO_j ^laJI JS' 1A C^A jjj t J j-Ul Aiipl fjJ 

ij'd y^ l *? J f'J 4 (O 4 ^^ (J l -** 4 Ol^JJ OU'Vl Oj Jj^- aIIM-I oMa 

• *• « ■• «■ 

• u 4 *^ ^vii J4^"l ^*Ap J] <£j*l dJJi j 0 j5nJ| ^ IJLa 
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y* £^JI IOa (J b*l 4 j*aj Aj < 0->4^ jj^j\ £^Jl Cf^r^ 

Avlj j*& 44l j\*j jS- 4j <^jJ^ Vj ^jb^I <**jIj~OI 'j^yP y l) ^£ 3l 

IJIa IajjJj j .a>- jj ^1 olj.UJI ^ o ^i^JI ^1 jj^l yj . 5i.jm 

o^j • jj^ j"j ^y-'j <j^'' i>* £j^' 

, jjjji o^^i Sjj 


Ll* Jy* (1)^5” 4 *vUmJ-I jj4.ll < jf2*J (J 0j^< <“)l <yj 

J!il CjIaLuJI* 01 <Jl«5> y *■ ydh jjXJl o4a ^jiA) yV Olj c ^jill 

. ^OOil 4 *j U 8 ji (_4 J44^- 


3 ^JtL* l^vii 4 *j OlJ^I (Jc- 5 jiUll jjAJl l (£ ^JlSlI 0 
— (_£ jjliil i_) jS^lb <-0 jjo — 0 j5Ql <dl>- ^_§ ( J>-4Jj 3j4ji!! o4a JjuJ 
lij Jlill . <4 jL*^U <ut*!>U ji- <-2jj'& <ju 3 jbi) C-laA>- lil 

(jb Ol j& jJ I <Ji jj4j 

3 jbaJ — AX^ll! l3j jlaJl JT U> 44^4 j? jj — OUNl J>uJ 

(0* ® * j*<2-tJ jj4.Jl j£ 4ji j . jUll I*4 a Alljt ib jk 

(J V} C*4J M ^1 jjJUI 01 If * ^^llall <J C-iai?- lij (_£jUill 0 ji'Ol 

jij . * j«*a.y ^ lit o _^5vji yA £Ji>- i f 

• • 

djl j^\ y* 44l>-j4) C^a yo IS] jj4j! ^1 ^3^ (j^'d (3 t £ jjliil 0 

. OL'bU ij ^ Jj 'y j\ (J ^yail 4>- j^Jl ^ JiJ 


( 3 jiJl i3^P (J| ol jjo 4>*S> 5ilp i^$ y IjH Oj^ll 
^jJ »A«i o 01 ^JalwJ _j J 'l (J 0</ (iJJij 

ol jjj y* Oj3?Ji ^txij Jjjji ,j* (J J>~ I £j jjl (Jj . 4iip^l 

— ^141)^15^ — j3lxll 0 j^jlj 4 O^r' i$ Oj-L^- <u>-^5^^v3 

*• M 

. 0^1* Ux J j ji 01 

WiJ 5 ' J^U^I *A«t 

<ui?^l f*l j'Nl (j I yS" UjIaJ OjUXi 34l jjvlJI 

* ^ * • 



Ot 
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OlJ^I ^Jp I^jJd -UwJ l^-li jjJLJI Jai>- Jli> l^iTj ( uptLJl 

1«-Up u— o fly I ^aju . dd yf 

jjjjj . uja*- l* -U p OjX t 5 ^JSL* 3 y? 1 ) y* 1 |p-j J>- Avip 

td^Pjj 4fd* J*d>- CLXj u^l^aA-ail ^j~x>- (j« Aaili-i ^JyVl 

t % »* 

*b j jjd Jl CJ*4>- IS] J jbi Id j OUVl <J yd.*) j i 3^,‘L* L^j^aj -U; 

. TdU oldVl <Jp yj-d dd-lii J j^l S-d cisu.^ lili t *U? 
( aLU £*.> U* 1 ! ^P -b y *i/ L-n^J j ( J j^0 1 £ ju *1 Lj j yi - 1 j _j-L 

_>jd.i t l*w J j\J\ i-d LLv^U^ y* jjd> 

ubt>d jl jjCju* -Uj ji^l jJp l^j-d -Cta" \s.Si j2\ j jj^-\j J>*aJl 

m 

l ^>jy~ ij* AlJUd A**J up yd - 1 Ja&j ; AoUll <_d j ^la!l (j Vj**" <y* 
oLJLaJl jjj j jl y>- Jp , ol V <JJ o y* Lj-laa?- S-U cJlU li] 
ju ^ji jj 3 ji l._> j*>- y« Jiixpx *^>\j!Ui_« jUil j -yllS”* 

«d»'l j*# t.\ aL 3-d ]oazJ- ^!l jjdJI j ■ . ax-* Y o j \ » 

. jl>-Vl jj<<aA.‘ (J UpljUlIj pU.U oJIaX* yj - oilp A-l-a 


U»* aL ^ ils 3-d l.y jjdj! Ld Jic:^ 3i ^iaz« -1 jVI>- iilx* jl ^p 

(JL-J 1 ^* Ia*** l$0l y £\j> jjdjsijljl j ( \^fo )J -Uj 
C-ij J} i -d_j . ax»ai \ 3-X-* jLj ^,Ja!l ?t;jlx5l 

^jl j.) ( (j\.j^,jall pUJ3 ja ^a Aj* jj-U Ij jx>- AX jl olijVl 

jl yP . CdJ -d <—> y^-l adfc jl j AX** 6 ' • * j Y * * * jv Ia^/' 

m *• 

Ai;-b“ up jJ-l ed* jl jjdJlII ^yasxill uUdl -Lai ( cJajI j J jill I-Ia 

. Aa^»UX ^ -Ulj *^l «dA (J l AO J>-J jlj 


jl l S' J \iJ&> j Audi jjd*ll Old) jl j> dlb ^pd^L-l Jyj 

. oilxJl idJ^l^siJiJl lj~i s&j 4As*~0 3il*ll ^!i j ^jSCj A^Ull dpIjilJl 

-L* u-*llis Lj^* l^-) JjdJI -Lai ^v-aAX) 5 yiS^” i_y^ J y U-aAV 3 J 

fly I Jd (_ij 4 ; -1* t-jlid-l >j£- jl \a* U;1j JLa. ; . I $zk> 
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aj j^-\ olJJb V a) i— sU^-l (^ll j_jjJi jl y*p t jjJIJ! 

C-» ja jp-blj AiLa^l (J t c->IaJ-I (J| U>-lj _^vJl Jjls s^Uvj Ijj 

^>- — A*i-S A>**J*}ll jl cl^j . l*lx All>- l^lai^ jjJUl e-Ls> 

* 

^vyg 1 -Lit# ( *^Jbj A-*L*Aj 6 1 ^jAI C? <Ja^- UwUp 

l.^U-1 OjX ^ Ajijkll iljil jl J jJUll ijA 

jjjj 01 js- . 1 Ajlpl J 

ylj jJi ^Jp a^i^ aL JaJi \* j>- «y* *tJI j l — 

. aJUaSI il jil 

cl^Lc ^jVI ^flii 1 ^»j j_j»u!l OlwUi t/is-LJl (_£ Jij 

A; I jS- . JlAXj'yi <11^ a!i*«*J cli ® A*jl»UJl il Jkl Jj^SxXj A«j^>Ul 

t^j^>- tlJwLii jjJb ^ ikjj aU>- J uU y*Vl eJlA J j*aJ-l ,jSC«l Ji 

jlJii jl (Crocker & Groves) jij ^>-j ^Sj J? j^oj . Ol SU p Jb» 

ObJ j jJl A<c,J» Ji 2*r'j **k- (^j 0js£ JIl jjOJI J A i>? J-1 

otaJj^JI jl c$l Jl l-U ^ S^.yj ji <J J 

(_^ wU^l*J C jl*Wl A>"j5 yL»P AP Aljl*ll 

. 5L J? S.U CS j li] Ayij4>wJ>l 3j j£-\ A >-ji 

ejl j>- Ol>-ji (J jJ*Vl J?Ux>-l 3 _/i a)U?} JjSsJT j 

A>-ji Jl* — aJ^IjOI jJ-«ljiJl j , Ayii>sl« buJ Aj^»jJ 

^j^saj 4 j>* «C^p j^jilll IaI _} t wCP J 

• Aj 5 _/i <A>>X£ ^ jit - VI J jit J.I jJi 




y 


— — oIjLi)! y>*zi 

i _pl i^lJ <*Jlj j1j£ ^ 1*9- 3 jj iJ\jl» ^Jp Ip'j-Uj 

. yl&ilj£jlJI (i] ^lk:;U ^j* f SjJw? till Jj 

(_> 5j ^,a 11^ SiLj aJ^-\ S»Ls - j Ol)jl5\jl (_5 OlyJ»;)l a.iA Ji j 

. ^Li;Vl j Ujjwb Uj £ ajjjVI U^i ^>- Ji> Ji J^j ^ ^J- 5 

ol _/.i:!l «Ja Oli — Ip* aJIp^JI 4^U-j — L!iU-l S-Aj Jp CjULJI (J Ul 

(J>J %'j.aZa I^JjuC Dl 4/ti ^.« i L^»u«>-I 11? ^>JU 

^'.-JL-JL i) dUi Jp i*_J _/J t Jl j JTjlSI Ul:£ 

ft %. t . 

. 4A*»w *Lapl 4P^».^ jl 4VZP Ij- * yAi 4JIa]p j ^5 (1)^ • 8 

♦ * * 

lil;p jlja ^t^ k ‘. Cf *UapVl o>Aa J*jo V C.i ^jll 

, <U»*lll4 oU>- j CjUJI j*Lo (.jflixii Jalwi ^IfW li^Lj 


J (( )) lisd) ^Jk4Jd>^0 wl9^ , ;j| J ^J.o.w0_* 

UL>-1 j^jlaxllj j ya ^ Dir j]j c j^5” ol^/l j « )) 

^tC^I ^J. o Xwj l^xj i OJl^- ^JUI *-LjiaJI 4>-j$j 

oibj ^ tiij js ^ jir iij . Jaii ^k^-i c3 (J^ - 

1 — ji 1 Dl^J^ c ) ^ j yA 0 a^lj^ . ^A * 

SiLjSI jSj , (J Sibj 4ib ^1 

a^LijK «Ja jl V| i jc*l ^ j-?c£ Dl-^-Nl <J Djjll c? 
sD>JlP itUwir C U Ai'Ac-)/ ^p SjI« 4*1^?^ (^P 4PU D ‘A* 
SiLjJI ^ j\ ^c- SjiLl! u#U-l DjjJl »^U^1 *U5I ULp-^ 

S^ljjil ajI; _^l (-1 # yo (i,l)^ (J^J • ^rj^j 



jjjil ti Sib jib — Ub — Sib j j\Jb ^JJi 4 >*J-! y olill 

• f ^ <jj 

*byU-l j-bbij (■ j*>b_j"jyJl y* JT y ti J^J 4#U-I 5ili!j 

. e bJl ^y l* yp_* yjJsH\ *UJl <-!/■ y l^iS”* jcl aUi! 

-t"^T <J| J>-*tf (j)\ 4 * 5 ” 4jjl j^l d-> 0 ^ ^J y all y$ dil-i 

Jl Jp U* — aAS y oJJAj U ^e- Aj <k,^l aSjJI y dl^lJl 

e-*bM 4 jJj •-baij liMS £AJ 0 J\+A* dilyil yw .Ai djljjl l)I y* 

*-lx ; !l Jjjw j J>*> ji*l «bjl y a)I *^Uj j>~ j jSj — b/* ot Jy 

! 

' b^U aJI ^11 i— j'jU^I j^ 1 jfxtQml : 4 U-I yj y 1 ! jfkLa 

4il Ajlillj 4 djljjl SL>- J — AJ jli:U C-»l>-jJj jJj - — j+~~{ 4^ 

^ j ?l ^Isl 4 jji^l jJsUr oJ? yJ A^»l>- 4 J 

r * 

J^aaJIj jL>Ull a-ifc j U jUj j! ^jy Asj 4^ ^.yl^il <ukx«j 

J,>-ly ^c- jblll aJA (J y*l ^oj , rtjj.tj}\j ^yb^l ^Jsll y 

i (Cell division) y jbU aLa^I Si ?- y y » j 4 ji^l 

’ • 

c£ jkJ^I j-Vl AU-y j (Cell enlargement) SJbU ^**?- y Sib jjl a b-yj 

. (Cell differentiation) 


b!>U- aIa-jII o«Aa y 0 ; y ( V j' ) 

4,5 (_£^ dJi^ 4 Adlij^ll b^\^~b (d# yJ A-^>U“ l;^>- ( - ^ w - 

A^bJI b^bl -1 JibJl a*j y 

b^M-l A^Ai U1 4 Ifcjjdj (Ji i yJ <^l 4 4Jlwi| ^U*Aj^I y- 

by- <1) J>C*» (^Jil 0;«oiH J^dJj 4ilb b*>U- J,} ^yUlb Jyw* 
, ^j^bjjjyjl A»iTj lj^U -1 iJlp 6i\i y y*sj a 1 >- jil a«AA jl (^1 C 4^» 
4 >cJ^ J1 La5 V IJW1 il >' t>* ^ ^ ^ 

. JjUl tyUl J u/'i IT Jdii 1 ' dr 4 

aL>- J il «i* J L>U-I ^»- ib y : J aibjJl y (b J b) 



i AjjUaa)! Cj\ j>J&\ ^jj& <A*.; ibljl c *ll! ( j^»UaX« A?*.Ji 

£-lll y£ ^wl 3 ^^Ia^ 2 *aI ^P Aj^)^fc*^Vl ^^ 1 *v 2 **aVI 0 ^$ ^jr^AJ pi 
(Plasticity) Ajj-Uli^ aJIS^ i>-j^ ^Jp <_£ j^-l jlJ^-l jlS^ lili .i.U-1 id£ 


. AJjJb*- illki^l aJU-I J ; kuJ ^ ^y* j < b ; li • 50 ic , l IJi> jU 

J>^ l. a** j (Jj (_£i jj bf ; U^jwtT &J£? ^/aiU jljJ^I iJS ^Uj j 
AjjUa*ll a ^till f 5 ^”" J^l tj* J_^l Ik* -J J • Aij lj>- 

jl*tkl J/,> A 4 *>j AAvkS"* ^ j*!>b jj j ^!l jJ.o * A~U-I UjIj l*J.>- 

y £ Jl ^>*J-i AaIUI Ij^>U~I aJl& ', .w*) , 5 ^j«jt)lj 

^jVj y } j^\> Atlx^Jlf Oj^Avail A-jI.£jVI b^l^-l ^P ^jyp y 6 y*ZA 

aJJ-I (J (JbdlS^ lT” C:D » j^l' jl A**” (JL-ik IS] l>* yP } _j”'l jof'l 

I • m 

y* S-IjaU- \S cLj iblp j>v J-! J SiLjll jl VI ( l*p jj Ji 

* r 


Jaj U J jl — aJU- jl oja j*Jb i (£ I jJit I <tl>* (*iiU) 

vJjbk^* , A>- j^jA*vJj Aa^ ^«£ j AAllk 0 yiS" ' — *1 y**J jp — Jjskl (_$ aJ4-I 

U * •* “ \ 

j-j-l A**Jdj lfk*J J*^Sj \$~ ( I^J bjU-l ^>t>- ( “ J I flkfc ji*j 

Oby^l j- ^ ^>-1 CjI^iaJ iw~s*2JJ c jj jj (_£.Uj Aj jliJl 

aaIx^I £j)Vl jV» iJfi ,cJ]JJ a>xaa! **Aj&yj 

jjil jjA Ajv*^ijjlJ! b^y~l J . i,^» AdJ ? jj l^k* |S^ ^ 

* ** ** " •> * 

k-jJ * aibj (_$ AaJuSjVI bvbi-l 

a^L>-j Ad^*j (Jki ^ S^U- Aj yli'l j“tkl l^>s <J j&j*)/ j If I j>ti 

J _p^; jl LtjUIl Ul . AapI^vJI ^1 J sysjl j ^Jl j j£ jl dil; 
— <J>UVl j AsXiJ-l AaP j)I\j j Jj 

a>p jVl (_? oj&jj i ^>tJ-l (j T^dS^ ib jJ i) l SJjJIp CjI _/J c5 jjk j£.’A 
jbi-l Adlxk Aj ^U jJ?- OLXvadll j A^xid-I 

. 'fAp (_j-\i^w.U I ibl« C . a** 1 J.) Aj JJ lill ^'^^'1 OwtA y*Z.l J i ycX\ J 



- \\\ - 


tiAij jj*! j.»l a* 4 J^jj jl < —j|j ( jt- _}\J^I 1*1 

£-i j>\ (Jj . (jsU'yij 4-pj*v i j ju-i ja if uu cjl j£\ 

aX* ~Uj Ai^i'i/l jxs^ — aJIj jl v — <A j - — L^i-I ^j* J j >-\ 

Ij^U-I aj j jl aJU-1 &Xa j Jj3i*d 1 ( j*j <■ AxiJ ? jj ji!l j ^ J^>L _i"juJl 

A-^-aJI; Sljl AjiJe> jj ^ jAj A,J Li ^wll l — .V iIj^>U AAv*Olil Atfil jl 

. Lftjl o I 

£jlJl aJi> ^1 — ij\jj')i'&' — j.lsM ji Oii jtlyap'b/l jaJ l *IL pj 

j-i j (JwIa Cj J* JS lftl;^>- j* V>- Jf o jj ^i.A]l 

^ ajLp Alf Ij J Siljjll C-Jlf l — lj , 

^lx:!l 0 r^‘ wi*JI j$*-l <-)l ^*s j>l (_y> Ails ax> ji* aljt>l>- ^j*>- J Olib jjl 
Si jj II j Jj^i J>-' j ji . aJ a; jll 1*>U^ V j jl jl J>4 y J 

J S A»jLit)| X j^* — ^ jJI J k—iljl* (_y^j • — Vc* 

jitliJj ^-^~l J SilijJI aI>-^* a jjl a!--j1I oXa i JUjj ( ^lnuS.'Vl 

, j>-ljjl jjl Al >- jA ctili tUj (jlj ^ AS jj 

l j j.xs — jj-jl j jlijlf — i jJIjAI js- jl Oli aUpV I 1*1 

^Aj j£ • l— oS j Li \^A ^yXJ jl b^li-l jjl } 4 AjUXJ^ AfliaX* Ar*xll »CP 
Jju Ia j£ y a e 1 ^ j-la!l jX?\j ^d~\ J oil; j aJ >- jt J A*Jjll •X^Zxi 

J U\ JLp o'liftll ^^wVV*aJ I d«XA frljL/ I Jj . dWi 
, AX<-IX*JlI a)U~I (_^| ^jjiAxJl; j£ Jj 5 ”! ^J,>-Llll A>wv* jUwiJl 
*-1 j^-'ifl JjJis-l (IjIs auJlI *■! j>-Nl a j A^ill ^* U j ^* IA| j-j 

j j J LUI 0 j& jl ^Ij^-'Vlj 4 J, jVl aU- jl j j j£j 

j jVi j-Jis js j j^xs b*>< «-ij>-'i/i 1*1 t ^ j 

, J>-la3l Uj fj *J-\ 

: j' ji<i> 

j^vAJI ^ j) jp lo^lu^l U^XaJ 6 ylS' (J j» ^ji^l ^Laj ^JjhXwJ 

( J js}l J ail jb ailp ji jJAj jULJl j jjX js 4 a j A«jj jlJl 



- nr - 


*-b^ , A>-L*l I y ^J b ^jp*(Lij 

, 4jL*a£-l j\ aK* OU) (JsU^-l jj^ll jl c_Js> ^1 j j^ll Siljjll jjJLaJ 

oj^vaj (jbJl J AiliaX— »Vl £jb' J^sX I J ^lall J Sibjli jiAft 4 &Jp 

l,«~S”j'i/l jl ^.c^i Ls^ jl^>~ o ja>z*~a 

ijjs>- Aj^ijX a*jK ^ 0*A‘) J5li J L$~ 4_5" /.;j (Auxanometer) 

J 4 i^ Ja*>- A^«bJl <Jl%Jl <Uj3j A>-l 

Afi- yt^- l^ip 0 j!* y* jpA j) C y* Ajkldj Slid** i;l ^3“Vl *~® 

^JJaiii jS - * Oj^^j . <*bj i ll r \'f* 4 4-diVl Js ^JaJ-l ^ 

Ja^- *Ud!l cJlJs£*«l li| OLjl l^>- L;y Aail ^il aJU- iiyvijj 

jS** /* CAJ *— J . jS“ I A>-jdj ^>*^*11 Jn^\ 

mm « 

. ^^sjf -b- Jil J,| CaLJI jJa 4*l\ Ji\ j\j\> JtUalj iIjLJIj Jjtill 
•AjjJ-l y* j ^ U (J j>- \i Ji\$ aS ” ' ^ ^U-Jb oUsill aJI^sL^u'VI *J j>t.ii j 

j !* ^ll *S" j>- J.S”" <Xs- * , AP L- jl^>- AoJs^b CLj\ yS ^c- 

L^Ja>- J3l Ol**>Ull y^ AiLl'l 0 A;j>»;!l AjI^ (Jj 4 I jj^ lk>- 

m m 

f-lji v ju A~*xll jloir 5 JjlaJI (J S^bjU Ailf AjI 

A^djj-' Sib I jjl w-jLo- liJDi ^ j 4 _A*2A»N j Jj j]aJl ibiit Jl 

! aJ^UII ^yt J j\a ] I (j 

V'A* 



OUJ' Jjt J iSj; i J> * - 1 

• ..h-ILi e Ua«n Aj^ > jfc^->'in jjie * jiS* 
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— (( )) J ^kll fj <JLjLl~\ Sil j\ 

i*jl JJ 3 rwudl y\ jJiJI J al» . . 

: _ X (&I AaJ^\ , Ip i*Lll) S jS^i I Sib j!1 

JUil Ji ib>!l £ljjJ 1 J > ^ 

cl*ipVl a)1>- (J *m jh$\ oJa ; 4^UJl1 J 

>*^ 1)1 jl ^-jia-Jl ^LiLc <Sf j*i 33 1 lLw>- t {jjljjNlS"* 4la«xJ.l 

-J U*!^} t3 ^ y <w-T j 4 (Planimeter) 

^IJU j . (ffl* ) JaSH jX -J-I 4 (j-'-j 

JaJJI 1 ^ 1 c ^ c b/a - ■* ^p .I g w i j 4 & 

(j ( y«]\ jj£j t i 

i jtc ipl-Ji <_j < yS' #U^I iil>- ^Jp I £-jji J 0 

. 5Jj _^!l k-Ul <> jL^ o'jjll L r xJ ^1 Sc I yll j JjX* i cjJI ilaij 

Sib jl! i_jL«>- ^ 7 ^* 4ili SiJL^ CjI jib Jju Aijjll i>-Lw* C~~a* lili 

. Ifc yJ A>tJb iij^il is-L^ J 

Sib jll /»aiL ^L*»l yc^l Lib j l£\^\ OjjN ti 5ibjJl jjwblJ 

Oi^ JL>- y U <Jb>Lll y*-jJb tfJJi *1 • Li'*-* (j*j <S ®b£>1 j jjil (J 

Oj^il CJ y; XP j i *>® ^ * o A^-;i JJ^ j J» J <Joi;£ J 4-JUxl* ip J4 

‘ M 

aJLUI . -^>-1 jil ObJJ ul*bb-l j j j5! Ai y* { <--9l^-l jj jbjb 

(_^>- (_ 7 o b^c -L>- j C <U y l i*Xj C<^J T^aj! (_5 mm! ii __^XJ A£- y*^\ 

tJ>bbl jj ^!l (J Sib j!l c..^* O j (Jsl^-l jj iiJbf bbbjP ^>-1 j 
4P jUl>-l ^P AAj s JA (J^ ^ C)*-} ' c- ) LJ] 

V^C*w 1 <J >j| ii> ^laJl flJLfc JUj j . yli ^ *AiP CJbLJl y 

• y 51 ^ J 

jtfl Sj^ 

• 

ji 5 ! Jj** jt ^w*jI — (jsbJ j^ap ji — Ol*j y: l>Ju li| 

<_5 *i>-b <J-l*i I I^A t_Lj ^Jj t SbJ-l Sjji J j)* |^ai)L4 Jj^vjV 

jjLi_ ^^aiUdl J a^Uj l-Lj c *^“ ^} J«vaj b^j ..Lljr-l 



- ^0 - 


^Jp (Sachs) Lr ~£'L« JjUad -ti j . Ulc y -Li y?*l *&^*p J yidl <y 

yiH ^y *— >^i!l J»-l ^11 o-tA L ^31 #l«^-l 5 j<j&\ 

{ jS l»- -L^- j Olj . ( Grand period of growth ) « <£ j&>\ y^l S j& » 

-LlP Li ^0 — (J yill cl->LjJ (j* A flla l..* (_J y«lU 4!Z*m\ j2 -tip 

J) -tlf o y.>s3l a -LA (j I — A,-«llJl A**js)I cJaJp- £Ai J j*-\j Aj yjxlJl l Uj 

. iclssit ^l/i/l (J (S^ 4 (t**) cJj-ti-l £^JtJ i **y 

( r • ) J jj^r 

it ^>«l3l <--L> -Up li ^0 ( J yi!l c-<LuJ JflJUo'i/l j-ti-l ^y 4jt \su* yC 

jp-\j 


Ay jJl ail; jli 

( oi ^ ji i, ) j 

(jCli J>II 
( jlUUl; ) 

fjJi 

— 


tlJUo'i/l apU 


Y,A 

pji 

r,v 

V 

(jUll pJl 

W,« 

Y*,‘ 

JJliil pJI 

n,« 

* ♦>« 

£d'J' f->^* 

w,* 

oV ; o 

lT* 4 ^ f 

\t,o 

VY 

^•oLaJi 

V 

W 

^Ul 

yt>P 

W 



y y*l» ^Jp ij j^aJ~l L>L.j £?UlJl a.AA ^yP yp lili 

v — y 1 ' J v^ji ^' 5l i J' cs 3 ^ 4 yj - ^- b "' ( ?ay J^ 5, ) 

1*1 4 (Growth rate curve) y^l d-U« cJiyjj (Sy#* 

*A>-ti — (Growth curve) y?\ (J y*LC <Ji ycj — y^ JlX eS»t!l y-'i'l 

« • 

4p yj ^ «• Jiw i ywdl J U :i y* j . (Sigmoid curve) ( S )(d® y- J^w 

• olsf'yi <y y> yJo I y>*tj 









_ w - 


< fA\ ) 



jC-i» Jit j (j\j ^«! JjJ«H j 

. e^Jjl 1 JI»-’ Js J' jfc.'U 3*^ i Amb:U f \,Vl ,J )- c »U 

l.'tAs«OJ t— >l.,I.>ci4 JjP OjLp $A ^jUlJi ^.^1*13 jpl 

03 lT _ s jl j.j)J U jS Xs> *.!>■ jr j^ 1 dUi j i <Jii Jn13 

^ jS" 6 j\t (j | lj« ' (j>3 c ( — > J>-1 Jl oXb (j • — b Js i 
. <uh^i AJUfip'if J^l <dva:£ j* J. 4 l£j| oLii! J*l 01* 

»ASj i J^l C? l — J bLjJl ^jA ^y <j1jJ! t — -.■5’" Jl 

f J^l O 4 J <JJ* J jj f 0 4 v ‘ J^ 4 J *rrj^- J 4 'j^ 1 }y 

%CA jJJS JA ^p Jl Jp Jlij J*l J^A jl V| < iS J*l « J* 

. ( S) >JI 4lCio Tcb 

: j J? J* 

Or 4 ^ ^JOill J j>dl OlLf oLa>- J Jir J*l 0 £" I — l 
<iib V] j* U J»l j*il d Jb 0 J 4 J 4J 3 ~J J I oIJ.<k*!I 
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— I A^-jJ! ( j£ Sjl A>- j i f-Ujjlt . AAjLJI OlJ^ll J J- Jail 

J Jt o ci yoi — N jrvjJ tft 

j *-ti -Up jVl Jo*.« -u yi c J^vJI *-UJI -j 1^ 

jl ^O-l JjP ?y.L L* jlp OsJ J i ( Y fj-* Silp Jp I J«l*il 


« ■ ■ *• 

ijl J-ji ►Up _j . jj?*l Jk*j SjU Ol jJ\S 3jl jJ-\ A^ji 



UU j^l <JaL i^jjj J (J ^*aJt!l 


, A*iuj OjUJI <0^1*p~L - (_aUs£ (_C ^viui-l .^OU Jill 0j\J~\ UjU-jAj 


^ 0 V 1 * . — '' jo ij,i . ^ 0 \ * (J, I j>- A a JaJ I jJ Ll i OttU (J 

AJlyO^Vl JjMJ.1 OUU liJJi J,P J.j jj'j C aJ-U* 1I ^jMlll OtiU A— Jli 
tiUJLS^ . JV’O — # \ w * ^\t4 3 j-l'l OlJ <_> /tL.'i 4 A*jI 4”-*i*yi O^ j 






LS" 



J>-J,4 v3t>li>-lj j^JJ Jill 


Jl L^j-U' X' ojilJl a!>-^ 4 J Jl A>-jOSI «Ja J*zJ 
V -iko j 4 ^^yalil aU ^ 4 O.lJl £^ylo ( 4.. — ■>>■ Jp ) ^° \A — W’ 

. (_£ I J^OiJ A*j^lll cAIjJjPi^ jllxiu 3jl j>-Ol>-j.} jlcNj jU>jVl UL>-j4 


4 OUl j£ Ja yjtj Ob SjJjM Ol>-ji J A*4 jjl Ol jvd\j 

b j5sj ^s^Jl OlJlJ j£ jl — \ ^ t i ^Ip - — (Went) Oui jl -ti* 

*■ « “ 
Jp (jlbl Jij . «Coli)l 5 j JJ-I Oj-ji (J Ai4 <L* jJl Ol jjc]l l)j J? o^ 

. (Thermoperiodicity) (( OJljdl » 3 yhllall «-\a 


pLJI^ ^£*L*I J*Ip All li) 4 AjjilJl Aoli OlJlJl j£? i£ jyj-0 *■ 

J^J aJI^" SfrUi'Vl S-li j jl ( ■.£- Is- OLdl ^5 -.j J^-l* • 

«• 

Jl Js aJ/ - A$Cl^*JU jlJI xUI (^JJl Jjvi! I *tJ! (_^jl 

jl A* j*^i\ d S^lva'Vl SJ-i ol . ApL-^^iiP j £Jj^l 

J^vJl xliJl Ia^UP £_£jLJl> Jll jjlj,ill aLaj ^rP Ojjl jl 4_^ t»>- Oljl 

3*U^I 3-0 xhJI <— *h ^-l j ) jl Jl pL-I ^*Jix!lj 

a-»-\i a«^ Y — Y OUL ^JlJ j^>* J*i . Ailijil OUlJI J ^ ^*-^l| 
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jl c ft • * — i * * CjUUJ jJ ^AJ If-U 

. a ji* <tfL^ OLJI Jslix^-V ^J&S ^1 (J y^>\ S^lyS»Vl 

« 

vi&\ ^i y\jA Ja r ‘^u i jjt- jl dUi Ji i*uVbj 

il^ilj ol ^^vill aiAaju t— *Ul»Jl aLcIj dAta j 

^■I*Ap jj** A* olw> > ^p Ia y: ^^dJI aJI^“ j c axIa^I aj^.a*II 

*■1 yufi j\ jJJ Ij-li t. j^al !l ^ aJ^j OljilJl d~Iy lilt . 

0 AaJ ^K* iAj^Ja lf»lx«*d j J^> J ^4 Ia^A^- 

c^IaP J oULJ) J^JlI ^c*I ! JL*. iJsyoj c ( TAT 
» 

(ii jft o* fj& ^ t£ j*AJ .(Etiolation) (( (_£!>AlaJi <-j J l » 
^Jl iUUll OUUJl <J l./" l^UUxil ijS*j L^A^-I J 

'jjai'jfO (£2ji *Ai>j 4 «Aal j^il j^l 1-iA JJzio *■ ^vill jl I*Aa ^jwj . *■ y^\ (J 
(^^Uall *_j j>*dll a jAltj . (Jj 3Jj-l£ 3*lyiV dJljLJI ^yitj 

f- jJ ^> I j^i a*1p-j t l*t>- oaLvS'I SjUJ CjIiLJI ^yu^Cj lf~U <«— -liiJI 
o<-L^Vl 3 »Aa« \ j£& (J j ® j Aa 1^*»J! kdi^pJcJl a Ja dJjd^- ^a1 

. A*4 I ptJl Ajj_J J^L ! I 

( rAr jCi > 



(obAJI) r *»« jj<A -i ’ 1 Jl) *>-*" j *w.t (Pietim eal ivunr) .Vjl ^.i 


- \n- 


oLj«.li J^l! ^1 <!jI ji>-j JUi (J t- j-yi! I f^j'i ^uUJ UJtfb Ul 

I»Ia JjUll4 ( j* 4j&al*» (£ I ^_5 4*4 J.*a>I J4|^JI *, a.lail 

<_£* k^4 J4 jr J -Cp ^.|A>- j I «■ jviil iilal4 J I jiS' J^l Jjb j . (JttJail 
aJUa iS j*~ J • J^®' _/Jl O JJ^I 

oJLa J ^ j^nall *i-Jl St-liS" JJj JljjVl i-U Jl 

. (JaJall jI>L4 y* ^ 4iic4 (^! (J -Cp iSkJLi 

y>- V _^*AP fj* lJuUH (jisL* ^ 4i**4 iitkii ^1 4il>*JU«ilj 

^jw«*/iI«Jt e-yJsW Oj£j AlllaI**iU . cjIaJI (_$ 

* 4 

j4l^J1 oJoll J t JlSjJI ^^1 A * ^aJI J JSj r 
iiUiil aj*aJI (jUlii 4* j^SI AjU*.X-«! Ul . Jl^lll Jp j^iadl <-^*aJJ 

t- yj&\ J I jd£ JSj JljjVl Jval il yjjli c OliLJl jp 

i f, t , t 

il jk > I J*aj j ( Jjj'b/! J' jLflJy.ll y*-*- jI *■ y^ <J *Cp y^as^-Vl 

. j Jill I * cJaJaJI <J oUa»! 4ijjJl 

c Ul >1 ub<l| >> i^ulfl J4l^!l {J* ^J^t***^ 0 *^ ^ ^ -s ^%X*J 

4 ^w&Jl <LL/' Ajlkll J^UI (J 4 j f ^ yAi" <S[ jj 

JjJJUll ObS" >1 «-Lu (J ^U>w*o 4»lJall j4 \*- j* j I U jl JSj 

. ^1 IjJko JJI 
» 

jji cS^Ji <j i ^1 olS^ U. j 

Sib j (_£i y -It ^4 4 j«3 y j\ jit? I <_^j tiJLHi 

JljjNl j£ ^• 4 ^*** ijp 4 u* ^_y cli 

i-ic — (iJLi Dji — wlii (£ y* 1 j c 4i>- ^ j >- tsjj U*xv3 

,(_^ilp ^P tpL-Jj jl JoJk^ ^II 6j j)} 4>t aXi 0 j^S" ^d^-l 

C U-U^fl UjuU ^Uil J4 Jsir jJi Jl j\A\ uUI g\s4j 

^U! cjUI J iiJi Jl Sjli^l C*Swi Aij ( OlJI Sl*>-(j J/jw jji 1/^4 

utw J 



Ol.r / sf O- Jl- jVl fc> m JJjP y Jy U Jl Aslv^Vbj 

<J <X>- y Ol)^* j)t > lj Oh^U-jS! j Olcji^/l Ji* Ai**-* A;_jJiP 

. S -il jll aJ* kajz > jj a** ; L> J^iJb J jLxu-j c lj>- iLwi OL^C 

jfi*l Oli J*j& 

ilj* Je a) V uU y^\ J (Hormone) (( j y y » JaiJ J*xol 

j*(AP f Jl J yA& (_§ i 4 *aAA ^yflS- 

^ — ■* I y} lj — 4 .LvA-s^ — UAwJ 

SUiil Sk^t j; <J ^ >■ J j ji; (Adrenaline) (jJUj c ^(14 . <£*** 
-liw ii,Ui t^J • cp^ jil <— *Uil ^Jp- J> y a£} j aji_j1^II c iy 

O 4 > T jl£l* (Ji O l).j£o (_£r*AJl Ol£l! y JiJj Aii (1) y J>>\ L y a ^J*' (j'* 

Oli J y ^Jp- aSNJJ Jailll 0 _j-.Jl.Jl Ji j . 

. OlJI fj Ui y~ j (JaJLbTl ^JjVjT _/j1j 

y 2 -*- 1 3 i Ob yy^\ a-Jjj *i4Ji Jju C— »wL 4J uij 

((OLwS^j'y i)) y> C \y Ol fry#- 0^\i) aJL*-.£\)I A**JU)I I 

( f A r ) (Gibbercllins) ObJ-b j«Uj t (Anxins) 

Jlkjij (Cytokinins) Ol — jXxJIj 
(G rowth OLki* tjb;J aJ^UJI I^Ap- 

. regulators) 

: yi\ oU y y (JUJS'I 

tlr'iJl V tP' 

— \ M 4 ^1p — (Boyscn jensen) y^i 

jMa J* Jr 

--■ ■ "-^1 J_i* . A-jU'Jl £j\iyjk\ J jjf- 

< c «> ^ 




4J jwli Jjii; — r AP — (Avena sativa) l)U jJJi cliUJ 

Ot-XA J . («C*jsli ^j* ^ Y — ^ ) 4X*,£ i!L~P y lij tjvill 4_»>-b 

A»J 1^»«xaj kX»P _jl o ^*<il^* 1^4 APj^bll -Wall dilpj «-Up DjJOiSl 

^4 j^!l £»h>- ^jP a*JI |js| U! (Y'Ai ^juU-^-b 

«J « y <Cl P cLpUI u^l 4 *Us£i *]\xa o ^ 4;U iSUi J,-* i>vvis<aj 

■ 

(VAS j£i) 



w^t* « oU ; >J' jl^m u i;j!' ^*yJ' <*i j* -*►'.> j* i-»-i • >■*" ( ' ) 
Jjj\ o*'i i.i \ t: , i> u sU J-. ,. I.J* > ■> (V 1 *>-" -H- 1 


$ A* i«Li 1 4 ^ a .1 




4 U (Paal) <Jb ^jI 4 HU ^Ip (jj 

( fA« J$w ) t -^U*!l ii 3,lPi J^p aJI tiUS Jl J»U?I j 


ft 





<£‘_f J* A <J APJ>— il Jj^l 

tfJl'l ^JUL'I J y»l alj ( fA® ) 

tj* jA; U dJlli JjP ^Xi J A^ill 4 > jS 

( Negative curvature ) c-JU*!l *1 — X^Vb 
^jlxill eJlA Oil JSj . 


’4* : Jb 

y^! wi^JUi O 
’ b**« * J « wo Lfj li 


(J j^l 5 jU Syrj [ yf\ J$\ 4^} U^ipj 

lJ j jia'l (J L~« Ja-f <J J <— *t>W! i»i 

I jC <_*UvIi 4_Jlj:i-t (JS* A£$U)1 
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— U S-illl e-U J*j,a jJlJ bj U1 i y?\ J LiaiJ* 

j*p- .) di *wjiH SiU-] ji J >-\ • c-Jb - y* 3*-UpM15" 

. tU^Vl oa*i ^ j* ^ ^ <1 j OU — t£ '£ j* 


^w^j 1 ^ jb*:Jl Jr* — ^YA ^Ip — (Went) C-li t£^>-l *b.j 
aaJ» Jp jUjiliOl jiU <Jjj!l <4 JpMI J A; ' Ip*^ 

^1 jJ&j [t-^i; 3 j^>- pi _pl oil* jji 5iJ# uUU jl>- Ml y* iiL#j 

j^i i;jU*»\4 Uia# 3 j^»-Ml C-oJai bj ^jl ^Jp JJollj . p>- Ml 4Jtp 
bj 2i»*At . pl^l ) ^P 4WlU »J ir ^11 3 j Jill (j-wi! U> A*ki 

<— -*MWI ^j jj^l wL»J ji 4t^.J <p_ jj^il OMWI ^|p l;jS~ bw^j C^kJ> ) 
(f'A'tJ^) lJL»i l^-l# t£ J a j* ji’ I^jn^ _ j 01S"* bj i 

yS'j £A l* J>- J! Lo> U J (_^vobL *l^Ml IJU jl cUi J^-j 

<_«53l Ji ai:}l J ^^Wl oSa C-~».A>rJ**l Jl# j ( jl>- M 1 ! 4»Ja# (J j J* 

. OlJI J ji-'l a!A 


( m jsJ. > 



^ 4«u j J] ci ^y' 4ii*V' ^ j* ^*a1) *aI> • w»*i ^ ^ 

• L* * 1^'^j c*i Oi jf %— *)L3 djl*]) w*yLll J# jUp Ija 

* •)!< _ 4 L m j _ 


Jp /\ t’U Jj U Ji (Do Ik) di!j^ J*UJI W* fU Jj 
Ut? ^p V aJ jj!l <■>! OUj-4 ji\ 4^*1 

. O jA ja 1/4. ll AzyS* Ua^l <J^aC j+Zm3 Iv/Js? j [.■** w ^ s '- 



- i..r - 


(( jJ j <Uh4 J) ^JaiiSlQla.4 JlP i ^^4 <LU OlpL* OajJ 

c *1*1 — m .Ay~j j 0 j* ^1 j ( Physiological tip ) 

_*Vl If j* oji £jJ j,-* (jCpU* 0 *j -uiJ! <*JHj C-p jJ lili 

t5 y£- j\*r ^1 y -Labi tiUS Jaj £,.,* *? j lij y*aJI LL^ yJu^j 

. 1 J jt (_jftjt>AvJ iS)& y Jb\ ^f 

A-f l?“ ii y 2j^-y 2 Ia^p*V 1 U jf j £j ^>«Jl t Aa <wOl Jjj 

iL^aiJI OUL’ y 0 Jf J jli yll <JjJ\ Ailp^/i J bj& ; Js? I JfiiJ 

0»j . l^UH AJlku-l J Jly ^ >»1 jUtU J| yfc f AjbsJl 

jjiAWJ 1$"" t ^ il «j> jj2 y ^Jbi ^Jp ***** 

. OuJiJI Ifv^l 


oixnO’Si 


: VU£\ y>\ f\ 

( Kogl and Haagen C***" yr^j J>y jliUJt 

&\i 5 jOi £i\> C>\£ y %% Jjp y - Wi / - Smit ) 

j ( Auxin a ) « 1 yj£}\ » ^Ic^l IjJp ULUl < j — c 1 ! JaJLiJ ( Je- 

f Jij (Heteroauxin) (( y~Sj\jj£* » j ( Auxin b ) (( <-> yS\ » 
* * - •* 

^4 iJlill o^lll jjv^i ^cj jLJVl S^lU ^J^ai 

.d d ^ia3 ^4 1 ^ ^\X^I Ui £ 0 jjji 

« • • •» 

I, ^ A A 

t «— » c I t jc^S'ji\ 2 yrj cJi o ji & y*^\ <jl jf 

^y 6 1 i ^ 1 -/* * ^4 wt>"i ^1 1 *■ ^ 4 1 --- 1 *X*^ 

Jjjj lc aJLJI J^l ^4 ji£" y <jr*~£'j lj^^*l J«sAS ijd>“Ul 

3>u:ij l^jit 4*jjI\ ouis3i j ouy.u UjjJ' 

• 4» 

. CjIJUJI (j y*S'j)}\ y All Jjj£*l! y 14 ) j t 



- 


'■ ( ^ (j*^^ O'-**' 

((iiXU>l ( j^.‘>- J j<A.*j l:*\j )) <i_* I 5 ill 1 4.1 1 ^L-^l a*S J> y* y^ Jij 

y jj£cj il i J^*ll cS ( B - ind.ole acetic acid ) 

•• 

C O ^ilijJl 4f-jA.it 4Jvt«S^b (( jlijXjjJ I) ^**^1 ^,,<£*^1 

J • (Oxidative deamination ) ‘il'l wUi'lill U.U jlU ; IJj- 

^ y\ t-f' U*X ^.^V- jAa~- I 'OA 4*jLlH w 5 Cf^~'j ' J ‘ 

- ( • \W\ — Erdmann and Schicwer jjJ^j jlo jl ) 

. 4 j 5WI 111 Ji\ y j 

•r fi) 



-sUfl - f 





<JOi^jLx>-l ^ 4-d il 4 4*>-^] 

4ii <UA?w.i! J ^la!l _;vOj • < — J^ikll <_*" 4^i 

4. ^YA_|*Ip COi Ip-jJI (A vena test) (j’ijAl! . aai_S 

Sit» a S' > (_jU ^j>ji \^jS *“■^1*^ a>" ji y> 

< yy a*j cJ$ ^Jp yy y **^ o* cP^ 


y jliiA ! l ^*-lj y~S >S \ oUJl iS aj^Jj ySjV\ yjjj 

4 ~-‘ OiL«L>Ol) 4 *Jjjv!I -uIpNI (_J ctj^j Ali olJl 

OUjI 4 aIa.'wVII ^j-« 4 aUs~ pl^.’ I S 

4-»/lill cOb^t^i! U>-l 4 jIj C$ f *" ^ b~oA- lji*> (^rUwTjVi 

4 iljli «JA ^ wt>- j! *V^ Ai l ■ ji j)l; y* J . OtU!l (J 

y ^kJi y*-\ jl^-Vl y* y* oL'L'Jl ;J cJwU'- JpU^'I o' 



\ . . o ... 


<1)1 (j* ( Neilson ) dr*---^'’ Ali^N l« ctAJi Jp JJ-lJlj 4 ' (ju-SjNl j.La* 

+ m 

<bL j ^a.U (Rhizopus) 3 Jai y* [yUSc^>\ jJ)! jVl 5iU 

, jli jUJ iJjjJI aAIpVI J 

aj^J^I ajiI j>\ Lj'jLJI J { j^£'j')}\ *LJ Jlj 

4 0 y-X*aJl t^ljj^lj A~* J 2 H j»pl yil Ji« aJI jit pbap'b/l A«^JiJ|.ijtij^|i 

4~«l)Jl A*i!l jj dA**'^J S ^l ^y* Oy.iv 3 OlJ” 0 &Z.) liAli Jl 

aJI ytl pbapVi ^ LJ1 (jt; jjAA-I J AL« 4>- yj U <1)1 jJ J 4 jX>*Jd 

y* 6 j'.P Jj flilp JjtTJu 4>t~»oVl >A^I AjLj (^All (j/‘\*Js‘ S )}\ j , (~jLA! 

. Lvs>U“ l*Llaj *jJ *J Jl?x"j <1)1 J} y (^AJl Ol-jJl 

US' J.O yj I (Jt-Uzj ^ Ulp ojyS'jj o J^~' J-J-l J il a* J*" <J* 
{ y ft’ }\ (J* 4<l (Thimann) <1)\J -^rj Sit . dn^All ye- At LA I OX*j 
y j! VI axUI jlijAil SjiL *ly>- 1 JS"^ j Sf'SS " _jVl 

AJ ^ /T 4jjp’i Xp * ; ) ^ Jj. iS <-"*^1 ^ (A * ^ jy* 

. jJuLiii J • ,.tr Ji 

LJnJj 4 IU>- Ai^XvS* A.5^ <1) l£il jjAJ! y* yiS"^ jy 

yp jjUl ;J ij\~S'»')}\ Six.* <1)1 (fJJi y*«Aj j .xLjlJVi *-LJI 4P £ 

AJ jyA 9 (J j>l‘) A^!_* 4 <jLi jS b AAj yLj LlJ <J A»>JuJl I 

(l)i »xix*ilj 4 ^^Uk)l jl t- y All ^ J ^5>tAl IjjA CjJ^J . oUVl *lAl aLl^a)! 

jbLU Jl d> 4 (Auxin Precursor) Jr^S' Jv»l 

jbL* Jl JAA) jjS^UVl diJj dr*J 4 y^S'j')} I j y^-i ^i!l 

^ yjU - 1 pLApI -j jVl l-w jAA-l j <_»UI j jVi 

. jJUL| J AkXJ j 


/ Jd vi!l i^J^I J j j^cdi dr-ST^l LIT li : JlSsil 

•• » 

Aj^’i jy jwSj^/i J'lixii I wLfti ^jLUil dj - * La y«P 4J1 L*L»l 

i^J^I (J ijUS^il i5 j»x."i Aj^UII <J* jjla Jl ^ji . A»*<l jwlil ^y» jtSy^ J>U‘\ 

^1 ji jyl! A-JiJl d; 4 *b-l j «Lf I J c$l 4 leb (Polar) l ^oi o\i£\ (J *J~\ 



- l..*\ _ 


A-Jaxll aT" I blJJJ <jp . ^jJSaW A->- ^ SOpU)I 

AJljk- 1 O^j IS} aJ! (Went) COi jt )^YA ^1 p ^ .5 

Axial C*x^j t jl>- Nl ,j* Axki ^Jp — ^"li £v? j J — (jjJ\ 

u«> — (£ jU!l tjs jJaJt {Jf- (_$ j&- jl>- ^ c? 

Axial J |»*>0 j Ixj j*m lA^i>- ^aXXj Op — Ail j\ a-*^ 

Axial jj (Jj j)I A/I^Lud C~ll lj) Ul . jl^-Vl 

£*a J\ I _ ^JLpUI! ^Js» <j ji OwTjVl <Jp Ajj^I jlsr^l 

c lalla* Jilij V L)p — J ji ^ 

^Ip — (Baeyer) jA» (j fA oij . Ajyjoll aO — A t^ai-d* ( 1"AV ) 
^>-1 A jjllc- Ai jJviAl Aiibf A Jj£ — \^YV 
<y*~S'j)l\ Jj&l l ^„Ja!l l^Xsi j J} APjJr^l ilp' U-Up j . i 

'j* <_£OpU!I *j^-I *-\>a'A aJ^US^ 

^Jp J . a*a!I U elw» yw JjJI A ; »jU-l aflsdVl <U*-U cij^M 
Jj j!l ii J ^sij ^)! iJl ^dauvVl ^udj i_Ji U-Up Cf*Sft\ Jid.j ji 



<-***' o- ^1 4 Jljv» ( I ) : oi^-jr ,vi joji 

•^4 L.JOX JUJV' ijL Qi — fjY' (o) . A ^>. ji jjlt SjuUJI ^J't) 

* V-iilxJI AJ1 jla ■ «' £— i) 



1**V - 


Allkid <_$ f AJUaiwI <J jji 

A~*.db aJI 5 jl.-'Ni C-Xa-x (^j?l jj-U 1 Ajli.4 iJldl «U<ip*yi ijA 2 jt£ b^>- 

l£U-l Allku-I O' JL*VI J J 3^' J^j aJjjJI jliytll iU^ 

lJjjm j!j yS' j! ilj Ids"" aJIjc *^i *— 

■ « « 

Ji*Vi yS ' j\S! c-aU j . ^>-1 4d*»)l |i l* A)Ual*Vl 

(ju-S' J^T y il j li}j t iilxiil i>dVl I U^U^i b}U3 AJlku-N 

« w ■ 

• j* 1 ' J>*l J* is* J ' ' 6 '* A -Mi Aj i* Cs*** Cf' 


j.U-1 id Ol -^- N ^ Y “A ^U- — (Cholodny) » jT aij 

t^JlS"" (j|j t aH 1 s£**NI Jjjt« aibj 31 (_r* v 4 .A^ jl SjOJl 2 jib 3 

J-bt* jU lfl^« (31 AjjA^ A*js)I C ~>\*£- I lili . 2 j\S" jJ" 3ib d\& 

» m 

Jilbj . l^*d APj jlll (J btwUjf djji 1^1 < jdU3b AJUal^l 

SjiU (JjjJl <u.j" C-Jtdj 1-1 jdA-l Ad (_5 AJUai^V^ <J-bw i 

jl 3^ ^l3l 6 »AA (Jjj , AX^i j) 4 £>All <J-*Lx!! 1 j jd>- 3 ^ 3jJJl 

La ji- j aJ J ^)1 AaIaMI (J illki*«'yi 2ibj AIp ^xaJ (^jil (OwSj^l _)^" A 

. jjdi-l AJllsLU-l j>- y AajI fttviA-Vi ij* 


jjJbU aJI kid (j (jwS"j*>U (ji^ jUiil j^bJl jA'i y~*k“> y^£ j 

/M l^ir (-JjUxii OlxLjdtj I^f-I ^Jij o! ^<2 jAi Ajjljil *-1 d^Vlj 

Or*»*^jVl ^ y» jj'-txji 4 ( fAA ) aIj^ y\~£"yl\ 

jj JbLl A)lkd f% >lj . U A.dA^di o!>r33b iaObj Ud aJU 31 
liil-jj . Ulc aJUSI ijd _/iS"3Jl 01 ■ij ^ a di>«.v'* j^jJl ^1 


oi>r^i ^4 di vi . ysu Ku. u 

« 

• , < i . • , , i. . f 


^ -X LX V - t 

« 

d u^ - (J** • (J a ^laJ I 

|jjh * • *~‘ tii. ••! " It ^ ■• 


[Jjj Jl Ailt^l J OUuJl 
d jAj ly3 llaX*«*y A^JUb 


, svJU « 


l r lJb J>b~JI a) llat-xl JaJUJ jl ^11 judjVl Cj\ jS'y jl 

•« M 

jlJLdl (jy IJsu-j 1 jS^* ^4 ^aI ^ vll 1*1 . jdi-l 3 iOal^Vl Ja-Alj 31 

, bfc^X 3^" iaidil A*Xudj'^!l Ol_}>X" jot j^* jjdi-lj 



- l.,A - 

( VAA JSw ) 





-'T j j' ^ L»-j A iljLstl' j aL.— . t i 


. { i\rv jU-j ^ 


: u^rySs *jt 

aJILu-I J ju-Tj^fl Jm jl (Heyn) la*J (Soding) £tb 

<J U ^ul" y* — ajLJI a>«~JV! y* U j — aJj J\ aaIpVI l^l>- 

j* dJwU 1 <^1 (Plasticity) cij-d SjIj jj dUij . ^jjlJLXj'Vl < 5 jkU jlwU-1 
«■ 

cJLSjL <Ul£jl aJjjJI aaIpVI C~U j& bj All ^c.O y* «-t>- j wtjji i 

APjjJr'll AaLpVI yA I A>-jJo jl *.Jal**J l^.U C 3 jvw* 

• >■»- • 

<-l)^ *Aaj jL. 5 jVI (J 3 ^>-V I a^UVI «JU *U^I jl . l*-J 

. a<AjJ^-l f ,i)l J (^wtS'jVl c^Liu^V tilbj 

ji — jwT/yi ^jp ji>- vi vuis** jU- Vi 

• lA-»5jVI j^* aJL>- jL>- Vl *kS cUl5*" Lf j £ I a>-j-L j 

_j>*Vl i Alai^a ^itfLii^-i (£j\^-\ ^ljj»jl ^v*^*]l jjr y& * 

J A*l^-I till ^>--L# Aj j ^ jVl ^^Ural^Vl 3 ji 3 jL j ^1 (_£.i y (_£~l)l 

JaivaJlj jl-bl-l ,jtj jjl jdl ^>. tiiBj i ilojVl (J 

<bU S AiUax— Vl aJA J ^ JU^I a!>- ^ 

. (Intussusception) J>-ljJl <& Joj S»UA>- 


y* A; C-JaPj vl-Ufli ^1 aJj jll AaIp^/ 1 jlj^A 




- V..\ - 


(■Pji i J^l J y JJ* 01 J-Uj 

4*1^1 J1 (J*jt t Sib j Jj ^ j (Softening) a^Jj Jj 
a\ 1*M OU^iVt JsUJ Sib j Jj 6bj*J t)l jutdl t)l*b* J . aJ| SJjJl>- il JA 
Jp *j[£"jA ,j&*J (JjIcjJVIj (Sj^^ jl*J-| <2s\i 

m 

: oUU-jVI j uwTj’Sl jji 

<u.i a j Jp ii»UJl J ^wfj'Vl jwlJ j^alib "^ • (J y & I pUtSi^/l 

« a 

j«j l Aj^-jU-I Ol y jil OUJ! A zbl * jj Jj i 

Jp Jlkj j c J>4j Ajtj (_£ JUI CjLJ! _^C i_j jUi ilJJi aJUl* 1 

aUx^VIj ; ( Phototropism ) (( (J tb^jVI ^*-1 » t-jjl^dl Ua 

Ia j iijjll aaIpVIj aJWI \l+£ jlLJi J <_*>• j* (J j*all 

(_£ ^SNl o*LpV 1 <L>-b" jl t- jjal\ J-Wi4 Ao-b A*tJ Jll aJU)I *UoP^I ^ 
jjJLbl L*t , OIaU^/ 1 t_Ab^ ^ (jt aa! z£- aJ (£ ji ilLfc tUlS"" lij 
aJU -1 dUA J Alts^X*“Vl U » f j^J i A ^P I.-Laj y*Ll — cr^' J** — 

. t_JLJl ^ ^aJI <-U»»XJ*yb 

j, J&j - UjJ\ d\i yjl iilpt J ^ vr ^ j 

*l*all jS'j «Udil ;jw J-l J«bw <— OlXs-l Jj — (£ AjJbJl A^&**jVt 

a • 

frUail jtP l_JU-| <J Jj$1 J* 

. f- y^\ A^l ^ll (_»jlab| ^ AlA**J ^jp A-*»J 

^ ijAJ . *Uill Lj-iU-1 <J Al* ^r“' <— Jb^l (J ^1 0_J^J liiB ^Jpj 

. P^aJI ^»U A>w$1 J- l^li U jt UjJ\ UIp^I 

« 

Lu gL OUyJI aaUI J ov-TjSU J)^ 1 > 01 j^ij 

,j*£j . ^liall l^ibr Jl aJ>U!I A*ill plyill ^JbLl SiU S j>cA ,y 
. \W\ ^ (Went) CJi If fU j- dUi Jp JJall ot 







O ► J 


(( A*t)k- 0 )) A*j'Jjw A>s.jL/ 3 It^Aj jk- Vl (jCxJaJ AajsJI 

« 

^4 i c^*A>-} (J f-lyiil l_JU-| ^ (j^S" _}N! ^JLJCj cL~£ 

•* «• • 

f ( 4-J JiCif ) (£ Alkali J ^JiU t_JU-! y 
cJ«>i ( >■ TA\ ) (Jli jU^>-Vl aai_^sj jU- Nl A*kiJ 


OwtJi y* £j jJ&)\ JS i y^S'j s )l\ y* j&"\ iS jl jJp if lilt Ol#( j£')}\ 
. *Ull u^i\ j* o ^1 Jll div JliyJI J>^JI i*iJ ^iki! 

Vl iJaS J C^f jl owTj^l a/ jt C*;i ^ diior 

M 

dHIJJj . otlvi« jiP A^ cJft*aJ O £*j>d I JuT (J ^Ball 

J>"1 j <^JBf ^ o^LkVl 0 1 (3i iy>xlSl *Aa* 

(J,). *UiU ijlijdll ioiil c_Jb>- (jwT’Vl (jiOAJ o y>tJ& <J,| (Ji y 

. .Bail l^Jl>- 
r • 


c jju^Vl (jk*j J,| JS ► j-vaJI jl *-UUi! (S ju 

m m 

<J,j Icj *kkil c— JLk! (J ji*l t_A»w» <1B i>i>-UI -Ui£*j dJUilT 


( m J^i ) 



j.w j\ i 1 1 ; w ?c; ; ^ . 

■;_an .a* ji- 1 (w) ji-. 'i'l j »aU-^i & jv”. uf ct-f ^ t>y 



- Ml - 

O y*. Jl jl Vj . ^^Uail (J iy- t- j*a)\ (J jjwSj^J <L*L>- l jAAi 
. ( \\M jtf ) W SjUVl dO^ Jl CJi a^t* Jl J J &jJ-\ 

: ^ fi\ .Utilll 

fjr ./ J iUeu»l jA (Geotropism) jVl frls^Vl 

OlJ J liU . l^P IJLaj jt 1 $aU i J>C& L^>J)1\ aJU-I jA 

<_/» j'yi ^k-J Aj» jl JA J+Z~j V 4»l* jji Jl £>kj (J ^ 

(J J j>dl Ua Idj/J C AwjjVl OiU-l ol^l <jP JpI Ji JiO’ Jj 

*1 j^l Ji JX jl d~L V r 5- ^L. <Jiil J; Jl *Jl ku-Vl ^ J oLfVl 

« ' 

‘U.ol><JJ jwJ-l 4jl>tXM Ji*JO C 1 Jpj • t?L*Jl <U»JU 

£j 15;^J1 j jljLwJli liili Jp j ( JLJU ilya- 4 «lif 1 J Jk^l Jj 0 J* <J 

( f ! ^ j^l *L>t:JVl iv>- ji jj^U-I U1 4 j'i/l tUuiiVi <JU» 

(W J^ 1 ) 



Jt J v-ji — j' . J <— * £~°y. 


*boVl Ji« — frUsliVl jT 4 SwlP d» j£ gUJ 

c aJUI <-U«aP*yi J Ju-S’j'^ JjQ. 1 cU £j~ Jt ~ 

— \W\ ^U- — (Herman Dolk) dUj-5 0 ky» d-^U a5j 

4-5” jl dU ji jt ajU . jil I*Aa <U*£>- (jui (J ^j^-l ^ J J" 

1$aJj jjco jJoJ V aJjjII jli jJI iilff-l J ju-TjMl 



I.H - 


jLMJ'i/l <A) Uu^p c ol^Vl (jj ^*>1 jii aU-Vl ( y* 

<jr~£'ji\ £i)j> O' — ^YA ^Ip C-it I^X» jc uxI J| - jV’Si J 

^ jhj jUX* OUX ul> ^vtlj! <L**l J\ |»-o-all ^ . T J.S* li^x>-l 
tja-ya^i j* c - > . j-^*! *Aii 'Lei'll ^ill (j Ul t i9 JS” ^jva-j ^ <jwS”* I'i/l 
U j'Ai Ji_» c ( ) iO^^V^' O 4 

w •* • 

cJn-*®Jl ^ J ^ (j^l j_jwS^j^/! ^A*Jl i_x«^aJl ij\**&‘j > )}\ 

Jj^\ .uc;vi J if, . < Ji/Ji jp '/ rr « 7. nv ) Jai* ^JisJu ^>)i 

^jb*~ ^Jp jUX» ^ jc 1 ! O^j 01 (Jj JjI* (S^ji 

. JliyJl J^sWI 

( rMj£i) 





lifr 



J jwTVl J/W r aJ ^,*1 .usm O- P 1 C^-’’- 

>• e» -M't-, uin): W ^ *»* ‘ ^ 

Jl UUI ou_>, i*i ^ jUiil (v> ‘ J* 1 J 1 *■“*. ‘ bU 

^Jj »j< J. ~*i Jj .jtfli ai-JjT o* /. IV o' -I*'-*.* ‘ Ar 7 ' 

«_J3' jiUi '■!•*»} • *— lj «ji O' <*-**'*' P** n < ■*■ 1 ‘ j*— 11 

. I f j « <J ,y # .T"“~"^ 

XiU^lj OUUt J *llku/yi jlpLJ Jl ol^TjJ OUT Ll j 

«• • 

(J #-U*2JVI 0|i c c5 JJayJ A-? j jll 

0L2--J' <j <— JUl j'i/l frUcJ'yi (jl t£*j) <J 'i/l Jj-J; liij JL» 

JJtUj ^il £*» j (j jj*Aj-l j OLa-^ 51 j wLni . aJj_j5I XaIpNIj 



i. ir - 


j Sib j . Ji*Jl e-3 J-l J} *— JULI <LoUU J*jtj 

(^Ul IJLa (_J jff^l J a Jm>3 Ja-JI J-l 

m 

<**J J*' <Ji lAy J Oli-Jl 4^:7 jt Jl tfJj; c^ill jV^!l t >U4 

• Ji JJ^' 

^>1 ti .>* jJf ob£l <J 3LjiJ-l jJIj oUi’l j 
a 4 j^^-l v—Oij . (Klinostat) Ob*-jU£il 
CJu lili . apU» jl^>- jj jjs£ J j>- il j>£> . ^JJU j5 

(_5 djLx?~i il J, I OjS.i ^y9 ji OtlJl 

JjUj v_«vw diiij c *Uo*l OJl^ jl j_p j^l j]i 1 

t jl$J-i (jA * jt jljjAJ A>tJ[J ALL5:il JLJI j-vi*)l »j’Ij>- 
•■Up laS jl* Jl^i- 1 j 1 *wUa jja.» ^*iil TLol^-1 jot ol (£l 

■ ^L>J A 


: olJl J <s js^l ol jjlJl j^u 

• • 


T J^t _ L5U1I iJlku-l (j dJJ i Jl Ail*J)/L - tPjd 

• J^i U jAl jia)! Ow\A I Jpj t i*UI ji^l jAljk jJp J (ij>-T 


• *dJ^d-^ jl^l otJ& — ^ 
. JiUI JUI Jt jjJU-I ^jjSi - Y 
, jj4^JUa Jl 1 >Ua!I jl 6 j\tJ ^f^l W .— — Y 

.nju-i f*\ ji >f jj»«.--t 

. ^jl jll cjlif-'yi JUaS3u*-l — 6 


Jl* ijXV jlc jdj^ jAljlall ^ : h jUjMII jU 5 ! jyl& 

<J • lAjij jjllj JtJI c-l*3!j 0 J*» Jji JUl jdi 

• • 

t £, . * J, 

(J jj jl ^ , *^' ‘J^d ^'i® ^c*ilill 1^1 j c a?xaL* jvP jU jl { j* AA^Jall 

• JJ'V 1 dljfcj 



- \.\i - 


(J Jjy^tj c M$Y — c (Gustafson) bj~*'c«*j>r -tij 

(jw>-Uii jl 5 jAjll dibj 4 LpLv^ iijXV jlc ^b'l 

Jj*^l j' iiAi jj~>\ {j^- J j^I J^ 4 o**i 

Ja J-* jCU*1 ^c* jjJ tliJJ-l jT lii-U-l 

3 jjJUI fj* aJL>- a>*-JU jU (jtJ& cM 3y jJI 

. JiiiJI j U yUl j ^-ULiaJl 

4 — Jp < jJ.JI j£ 4; jAJI j^il £}*.!& d-P AjI J^-. j£J 

^ISBI i_*vjUT Jjja jp Ju-TjVl j* uiiT jwli J ^>o j* ls£U c^Lb-Vl 

tlJS J^ (1) JUis*J 4 i^JaJl (J 4>jib5Ul j|J| 1*1 

iii)J 3 yS 3 J.S" aJ^j IajIajI ( ya»L* 3 iIa^^jVI jots) £^-lj 

r UjU jfi* ^ut i» jJS* 4—>Ua>-Vl 4-Jiao ^1 jJNl 3 y (_pt 

: VjjWj ajUI J&<1 Jp jj*M ^ 

ppl jJI jt — MY fl ^Ip — (Vanderlik) Jli Jb*V 

<£ y 4 Ja-*i^ll J d*Pjj li| jjJjLI Jaiaj JiUJI Jp 

^Optfll * jJLI J) jaj, f J*pl jJI J 0 t^JLil OwTjty J 1 jjtdl IJUfc 
<JI jjVl jT ^Y^ ^Ip (Went) C-J Jp-jj . *Wi)l <J^>- £liU)l j» 

J** tH 1 cf 3 l 4 j>^u c y.j& 3 V* 

: (i^AkVl Jp j>b- Jj^S V jt jj4^-l j* JJi ^Jp 0 4J|i til jjt jl 

«— j J ^Jl dil*Kj Ob JaaJlj (JljjVl ^jJUw** il) i I JJ j 

(Thimann and Went) C^ij jlj 4 jjJULI ,y iaJj* ^Ulll 

<JU oLvJJwII aJU 3 <ji^^ aU.MI I Silil Jl ^^Y '1 ^Ip 

(Ji Sr*f'*d' lA *^" 0 Vl 4— fjjK* y bfj . (Jw> S^jlj_/J>l 
«• • « •> 

4iiij?j*Jl (J jUJj Jl* i 4 JjUx-5jVI ^y bdp Jl lT* jji^-l 

* IA 4iLU-l i y L * >m bilj iLJ jojjJ! 

• • • 



_ Me - 


jJjUlI I ^ ^v»lj aJ ^ 1 aa.» jso <«7L*w^\!! <— >LS”j! a»XA 

LjJ j>U-l j>j j'J <I> jl J^*- 1 ' J t£j*^' J>i j^)' jJ jLbUj 

. l*j-kc« jl iLkj aoUJI (3 jdb 


iIjLj (JLJ JsImaJIj 

5 jyb c5 u* L * > ‘ ^ J“^i Jr* y j ~ c r~*-^l J** — 

yiij Ji (Calluses) OL- ♦JlS’* jl S yS Ayjj Ol>-li;, : l jls c j y>«jw 
Cjl>-UxJ*i/l aJU ^ jJtSi\ yej>rJi\ J.s Jij , al» *_j jib jl iUUif (J 
A>*Ju ^ i_-. w >ii olj ?- ja lUIS"” jl b>U-l illiiU-'y C.«*»vl Ij 

gg ^ a 

j y (— b (JLjU-LsXj'VI jJib y.*SJ J i Iv2jI a Jj-b- b^l>- ^y jy^i 

aJLs^I JU! J JU-I yt lT lJ y 0>-jJ V ; LJ o*U- j kx^J^I 

m 

. iUalU yP £j Iky (J -b- y j 

dii-7 U (J AJtJ 5 j£” OLjl£" jl Ol^-l&l iuJaJl (J J>j j 

a*ajj)I ol>-libVI ilita Alb*' j ^» j . (jwSj'b/l ^/u I xj CJ jSvJ jl ol^-loVl 

«■ • 

^ j jl < ^y> ja 5yj£y ajUs^I) i>«.Ju oUUJI Jr* £l jl Jp jflaJ jl 

( Agrobacteriura ^by£jjyj ^*b LUc- ii jydi ^jHI 

t-j j> i!U- O l* ulJ i*v*JI SjC^Jl oJa tloU^I l^li. tuinefaciens) 

«* 

a jS” <L* j_j Ol^Uill j^ jj l^l y-l jyj ( Crown - gall ) jk 

ijfaS’j )} I (J| tiJLi* dji oU-l&Vl a. u . a tSj^j <• 

, I (_j I 

(J y jl Alii A»*jjll i^U-U^Vl cS <y~S"j)l\ (Jl AiUaVljj 

.Ol^U:lVl a-AA (J i5 j*~> jl U^Uxi) JlI JaLlill 

'i3l J,uai j >JI ^ jl j Oj^i tfJill u^r/Vli 

^*;_JI (J y^l^Jly-'l J^^l j; ajJU-I OlJljl (J 

0 c ^Jv a a l l ii,Ui ^1 jl ^ c5*A?l l y~£'j)l\ I «?-ij 

Uxi . LpL^ l ju-5j'i/l ^I-1 >i.U»Ij '^jyl^JI JsLlIjl ^li>w*1 j^il Jr* 



i.n- 


jU- j o' _ ^ — (Snow) £w »jl 

#»Aj ^l*P (_5 4Pj_^Jll (_}U~5l Ai Ol^-* i m f'~*S'J'J I ^P 

. ^ j~«lS0l J c£^U!' t5*t^ -A' 

ouiji ti ^pty oi o^ 4 .>* ^ ^ 

^ yi t. liu . uii j >'i ^ yi j»u» oir ait fc.ir yj 

yU-l £ j}\* . y»l J Lu u^i ^i yi ^ >t jl Uy jU J >11 

4*xil> ^pI> _y» ot ? jj <>! ^S ( (J _>! I ^p > jj-W f-^- c£*^ 

: (Apical dominance) <L*-5ll ojL-JL 2 ^Itll 6-Xa cJs >j; 

^M*T <^Ip J — (Thimann and Skoog) ol^J CoJI a » j 

Ji-I Ji J itj j >1 ^ jjl J j (^ill jrwTj^l jt — ^rt J 
f Jij' . iwSU'l ^ jil j£ J-W Cf J>*ii j* Jt>U- 
> ®jai!l U» >1 (j aJ^jVI ^pI jJI CjIOj (J >11 

C*^v?jj {J Jail ^p jJI >ai UJUp Aj I **JUi > jJJaJlj » l y~£'j)}\ 

L* iaJlsU ^p!> uJt — — jU-Vl 4*la» <»l£* 

. 4-i Jail Ig^l jj J^atuJ ^ ^1 OULJI (J li”* I4U* 

o^X>* c»i>r Jj a-ajujli ^i y y >&* (Hrv) o^ 1 ai ^ 

til ® c-. w j (_$_ -t.vl ^ _^Jl 5^^>- ^1 i*~>\ jS" Jil ijp I ji£ ^ji» 

. Wm . >* ^Jl >lj]j^Ji\a 1 oU^Jt j^p 4*ul^-l 

. i»dU-i jfi jjtw oli..J' 

^yU-l lJ j!l J obx-5j^l y>cuJ : (Ujs- C/\J~S oUx-Sj^l 

^ ija j^joj eji^p^i (j jOu y> 

a>-^J 1 *Xp ^-5^' J?LiJ u ^1 — 5 ^*05^1 ajy^Jl iljll 
Ol>r /J clwUxu-l 'il OUlJl jd^JJ la> <*L» ^cwaj — a>- 

( Penoxyacetic acids) y W jl C-j a5^ . LuJ iJlp 



MV - 


■ «— *1£aVI a*j12a JUs J> 


u/ -j _ 

iiLU-1 ^S'yS jjjl^jta — 1 t Y (j<^* ja VUxu«l 4P j*J~l O-Ia 
< ( 2,4 D ) ■> — i c Y aJ^JIj t ( 2,4-dichlorophenoxyacetic acid ) 

■ Ji ^csT S3 





« i — 1 t Y )) 4-^r« jut 6 >- jj 61 j 

m m 

jl OLJI <u li| ilj^» j£® £ o’ ja ykl cIjIjlJlI 

<*tj J* yjiJ 4 ^ IJI ftl J>-l AP Jill, ^ & yijC SilS” 

■ m 

c. «£*jl 1 Ii4a jLidu I If ^l AP ^%«Jlj • A»»* t *»» ^11 A>t**jVl j«/?4-l 

. ^Ul o jJ iJ ji- 5 - 4 >- (_^| ^kUJ oLJI J}l>- 

(p_i;Y » y ^otd l^uUtw'l (j£*\a aaI^I CjIjLJ! CjjUcJj 
cjIS OttUl ij* 4 j I Jil (j ; _^~Vl oUUkJI ^*x*j <— > j*^-t OlJtii 
^ax* <jA 6 _/utxJ Aa_jII« j£\ O-Sd-I OllUjl jl li"" i A*SU^aJI (JljjVl 
jdS"j k_-5^1l 16 a CjI jJi Jb-I jA jjUcSVl 1JU j . A*6toJI jiVl 

(j j^Jj ^gJi A^aj^Jl <jljjVl Cj.IjS <— •lip'i/li c a*6U)I cjIjlJJ ij* o ji- 
•A^I^jA Af^L^ jj lf»j »UP ijl *Jj«^"l (Jjj4>* 

, aJ ja jjt il <u6tjt!l 

oUi J^-I 

• 

ji (J l$ljlc t£ j£ il jA Obx*«S^Vi til A*Us>Nl> Jjj - y 

ijjll «Ja ^p j 5 j , 1^~p <_a 1^ If* 1*^1 t jf^l l^Lii 

iJlki-»l 3 -iUj ^Jp If ^j t (Gibberellins)) s^ULbj^l 
» 4 pa** ..c^Lbj If ^aIa) Iai-IaP 6 Ia<-uJI 



- MA- 


j^l :>!_** ja ls > Jij 
(Jt i \ jpl ^aIj . ( Gibberilla fujikuroi ) jjVl OL_J S^kil! 

OULd) jA J l/* j* 

^ \jA Jjlc ( j) Ji! ( y>\ jfi I jU <L&- iLsVl 0 A \aXs-j i CjL*%J! 

. ^ j'aj ^ ! OlJUJI 

(Gibbane f iSj^ W{ 

. {jCLuxlf* jjcuiU-j ( jcwliA**' (j \>m m "6\ >- qA structure) 

• . m «■ 

( GA3 ) u ^- U 6 <>* ‘ < -rf J <Ji 

. (GA, ) JCAiA-b 




dUjuM^ 
• (GA,) 


4^-y aJp Jaii 4?-lj l A ^ji JH ^il Jp j 

i»UJC»lj l^lS" £*«d ( \AV\ — Coombe — <— ^ ) LU)j jc>- 0 

cIjUJJj ^^-1 j .(GA3) Ipja-Si ^ 4 (J y 4 y* 

• - • # * 

. cJ li j j — 4 j^, — (Diterpenes) CiUill J| 

iV- J1 ^jyaj il jjJuil (j aJIp <JjI ‘A •— jliJLUjJLI 

^ • 

^ tpj 4 Ojjll o* ^fr 

<J 1 'Ay oUJi)j^vi-l L)j& ^Ip c 4jj*a^~\ . 1^1 jtys- 

AjJai j*p _ (ju«SjNl (J+&& ^ — OUdb^^d-lj • jjlaldl 

• «• * 

^1 4 ti cJ t- 1 •XSxall t)is* ’_• ; ^rvAbf^l (J Jid; t IA>U:;I 



i.n- 


*)/j jJUM £j*^l <J & j&t V‘T (J* <-*k tii ydl jl 

. V'V jl£. 

\i» 4*>» ^ t— >1 jtjtlJl (J vljbXiwS^'Vl t-*L4jj jvi-l 4jLi j 

OUJ^J l*kiJd i yil* l^t Vi 4 4,»Jl J^ll Ji/j J jliJl *!lku-l 

^1 y'i/l ^l^II tiildl y J aJwAj 1^.1 l«" i jjXJI <j jj^lt a)I ji j 

{J 1^.1 wlaioj . 3U>-I yll iiUll CjI ji OUUI (JIjjI <d)U£j <~«y)l 

• • '<^-1 j^%Xll ^4^11 

l^U^AiTj r JolliJl (J LffC^ ^1 oUAbjbt»l till yt; (Sj^j 

jiN l^byl;! I Jaj ) aJIJUI tlilJl j-Ij jy ^3l Sibj < Jt« t _j f ^'Vl tl»LL*jJ 
4 (£_jli-l jlji-l Sibj lij c £^ y (_pl Crf J jJl SiUjj ( JrtL*l bill 

a • a 

^yl^l (ij yUU jl *Aji^ l« ih^/l lib* j 

. ijjJI 


OlllT yuJI 

a a ^ a 

1 

<1)1 V) y-t y jly tlibLjbybl j obJu5j^/l (ij <*Ui^/b yy 
J*a>- aii . 

jto till 'j* _ ~ oyil yj (Skoog) 

(Kinetin) juij^il UbHyi?*!* ^ y? jjj <l*li SiU^Jp ^duil jl 4XJiJl 

a a a 

Jp jllsi lT (6-furfuryl adenine) jdol Ji' jy jy — 1^3 jLp 

. (Cytokinins) OLbSyxJI ap j^sM 


(6-substituted purines) aJuJ. 1 tliLjjdl ap j*£- tll^TyxJlj 

Ji« <U>*-*dl till ^wL>»sJl 4l<jt4 ^1 jil (J _jJU-l ^L-i’Vl JaJLxJ 

(jAa^ Jj-Uj ^ t_-u<li« (J;jl~a ij>-j j dilij (3Ua3l CjU liu-jiifli 

AjjLjJl !*yi t jM Jii£] I (jl fj* ^K»y3 I 4j I Jj . iJHi-l 

( Zeatin ) OdbjSl y Js«-lj jl *!i/j 4 J^bii tl»li 

. jJb jllj jcui^sJI l-^S " y Jj l^j . UL^ aJp <Jj yd I j^«l Ji 



» * c 

^ L 

U-,.- 

0U 

t 

a 

\ 

O 1 ’ l* jl l 


(Zeatfa) 

(Kiortin) 

Radin and Loomis — (j^jij Jjol j ) i 1 

Cj j^xJl cJ^ Ji j 


IfL* f (J *tj <jt (Jf- ( > ^V N 

d^* - < J* ci J-* ^ 4 j*\ c**>- i$ j#^'\ di 

( jj^ ) jjJ+I w!jl>i tf jStfj . Jttl 

• 1a*j ^ y 

SMj jj £ ^U-i ^L*J5iVl <J Cj LlJUu 1 j (ju%5’jVl jJ I jTj 
. U<ajl <iJta j<L> 1c® '«-- ?x ^**^ 4j»l*«11 (jCL^II 0|i 
^ (_$ OUj^i y.^-ij £* aJjUi« il^il «j> t)l 

<jv\i m $\ J ilUftj . CjI'LJI ( Differentiation ) j£ 

m «• 

. ( mo - Miller - Ju> ) Cj\SJ jJ^jJ\ ^j} j^j (_j 

y* iwUxil J^-l ^Ji — (Wright) C->lj J 

dj-tijj dJUJj ^ \J £tJiJl Cjtil (j jjll 

jAhk #>\iJI jJ\ <y Ji*T T yS’j iiU* jl - dJU^I 
ijrj Jj £* y 1 ' ~\y <-^j • <£j^' J^'v* 

, Ia_)vJT j 40 LJI b>U*-l Oli l^> I AAllst- 4«j IwtP il^4 



jVl 

>JV 


ijljfc >1&JI iU - ^4 olJl J c5 ^ j* J 4 " 

( y* JUxJV! 01 11 . oUl SL>- 3jji jU^j jIajNI 

J>VJ U , oUl jjJlj Jl. V;OL ; Jaj^ yi&Jl aU^. J| 5JU-I 


. djUJ! <Jp ai^ajII ^1 >51 L^i -r flaJ jkUJI jlSsil j eU _j)l iJUi aJIj^SI 
ch cH J*k> — AXjUl >p ul# j ^k'l J — aJI >p 


(J Uta V OlJLJli . jl>jVl j tip (Jt (£, jJd-\ j>laJI ^ Jli&Vl 
- a ^ A; j^- (Jl IJL^-I (J- 1 5 a jX ji j*SU»\ ulSj jls» 

— (jMiil ^jt Aitkin (J — OlJtJI SL>- jd tiiJi ^Jp j . L; J>- jl li£” j£*! 


(J SJdLJI a;_^M «-1jj A iJb^l J*-l jll c5 UjX axI>* ^Jp Ij-jwli <Jp 

oU T oliUJl (_5 iJUa j jSvj ji <j il^p jk ^ fj»_} . J j*pa\\ <_aI^ 

Jjl (KlebsJjj-^i^ jl^* <Aij . A;ji-I (3j^laJl >jU U j^kJ (J cd 

jU! J ^^*-U 4; jjt-l j^lall >;t 4**lji (j 4yal>- iliP JJL 

«• 

jUjVl OLJl jl Ja>-*y Jju , dj^ajj CjUJI j£ (J Sjl j£-\ A >-ji j 

<jk~ J jl* iV 1 fi'tij'iS yft <y <ii J-^d *V^ 


t >- jUll j*Jl >*J ^ ^kill ^ Ai >- ^11 «JLfc L$P jk wbu okUJl 

aA>-j il «Ua J j+0j\\ J -5 *1 *\aa (—Ik:; j>-Vt jl >p 

«• 

. Ia-Uj jl 
* » 


^Jp ^Ijl (^J-U-U; Jj j 

j*i/l l-J yo ^11 OljU«i«» , yi ; jLpl JjkJ j Sjl j^i -1 a>-j*aJ 


(Photoperiodism) ^>k!l CJI jJL » j (Vernalization) 


« jVl » 



- 1 -TV - 


j-UjVl 

<U - ja J ojl ^Ll jJJ jt jUa^l Ji OljAllil Oil 

«• 

^lp « 4l^jl^*ll 4 j lySp I ^ji ^**1 (_§ ji jJ J^ J* ^j* Q j£s*A 

lil Jk** Oij (J yj? t r d OljU jl (Miller) jL* J^-j 4 
liHUS”. *Jb jl£«J Oiai>- li) l/^ AjjUll *Uill Ojl y- 4>-jj) Ov* y 
4 JlsJl cJUvail (J 1 j^jt Oij^l (J £j ji (^jllll ji* 

• c£^l (J Jp jA JjV Jl Alii Jl ti £j j b} 4i^J j 

^*jjJI Jj ^ j^*l — \A®A ^Ip Jl^>- — aLJ* <jw* Jl* 4jl £ Jj Lfj 
di)ij 4 bilp y J«a£ Jajoj £z>J\ j gjji jl j£s Ji (SyX Jl 
jji <1 jlJ-l ^ *lll)l jl cJftjyl~l J ZJl£>Ca Sjl j>- Ob-ji J 4JLcUob 
4^.ji ^jA 4,j ojl Ol>*ji JlP 4l*U £*jLa}I AjJ £ 0 j£ jl y«JUwl 

If li £;jjl <J ibUil 4 -j 1 _aJ-I li-iJj C-Pjj liU . ( ) J**>«lJl 

,t_ju^J-l (_} Opjj Ji CJIT J If tic U y J^ jC J 
*lll!l jl <Jftj^J-l 'JA Apljjll j >- t Ji t£J y Jll 4l»Uil 0 J«fti Jp jjilaJj 
4 .i rt , J* ..<>« <U«ljJj ^Ljj*yi ^jdfli^-l Jij . « £lJj*yi b ^*1 Jbil ^ j )1 Ji 

£j>’j J* — ^.y^' £jy^' <j' <y y. 4 V-jj J 

ijAj . <U*Ul! OwU Ji* c_JUaX? ^Jl ; 4^ Jl £j y'i/l (3 yj — • Jl J 
jjVlj ^LlJlj OliyJlj j^*iJ! Jl* tlr* £j J' £>j» 

. 4jL JaJI ^lotj 

^Ull ^'i/l ; J^l jjsl y Jji» (J £j <»>W b)l J^iJ 

OlT Uij 4 J\fy\ 4jb»- j^ Ji (^ j^i^-l J^l fj* j^J^ JlifcjVl Ji (£*ji 

4>-jJj ijl^’i *bul ^jbLJI iUbw ^Ji i£2 y (^jJI — j^JI JaIwII 

Jj'i/I y*l J>-l jA J jto J)l O'i/ j>Jl dJiJj y lib — 4*A4sO Sjl j>- 

4jI <j\J Ji 4 JI _y. t ^>U)I JUI jyu'yi (J ^1 jJ)l I L-U-J T _y-l ijSsJ j 



- mt - 


<U-7 jil j\Pj A*j 7 jil OljLjl <jvj ^JjtyS U^U>-I <_£ jjM 

c aJUUJ. 1 <_> j J- 1 ^5 j j!>sj al*aa SjU jl diJi ^pj 

. jIa^NI aI^ILJiI ,^a Sill l odA jtj 

MfA ^Ip — ( Gregory and Purvis ) (Sjj^fr ^ 

Jjli £J-7 jVI jl gusoj\ i ^ LmJI OU (j ^p o _^iS^ Ol^ljUj 

li| Ulc Jjia I. .Ai ^7 jil ^L- JJ 1 jl c 

£-*aJI diliS” . a-jI y*j j£> <J ( 1 ) J>- jl i*i7 y 5 jl a>- jU) ^ ^p 
lil ap i>-l J jVl »jjlJi>-i a7 I (JjL-IjoJI dJU j* 
Jpj c aJOaII ^Aa^Ij jjTjU-l Jp %>T £jl y Jp C^jj 

. A^La.; ytxll jl^« y> AA>^I j j^7 jl jil ( ji tiJJi 

f'lJjNl jt y aJJ SjliVI C-JLw'U ^jJLUl <jd?-UI OOj! Jij 

«• «• 

OtJ <J J>-j Jjii . yl£cJl <U>- (Jl (J aJ-l _yc-'l y dt&Mb J>s*j 
O bi Jj y a~«aJ J\ JUJI y ^ j£ JJI ^*JI Obloll jl ^LiJI 

AJjA j ^JjlO J] Jljjl aJ bJI 6 ObluJlj i Jl jjl 

jOX» liJUi Ja ^pl ObljJI Ul ( jlpl J Sjl ji ~ I As^J-i 
J jfo J 1 olj Jxjl Ji <£>J{ ^y“jV I jli dUS Jp j . Jj'lw Ji 

■ Jljj*^^ jr 4 S ju!l 

J j^ti cil i jdl 

Aj*Jib (£ j£ A** 6 ! j StU^Vl y* Aj 4 ^Jl Ol jUll Jl^L'V 

OL«lji Aj^Vl oJa jl^»| (J ^Jyysull . OUJ 1 (J jl> jVl aJUa! 

. ^Y‘ ^Ip (Gamer and Allard) JjV Ij _/jl^ (jj^ij^Vl (jJ.U!l 
« (^^aJl ci I^JI ))^-b A^ jjl S*.lv^Vl o jJ yi jliull jljjk jS* Jij 
& i$ j a* 4 ^Jl SfrL^Vl 0 js J^l> jl l>«^ jlj < (Photoperiodism) 
^ U-j- jU- c£*A>-i . Uijl jl* jVl iU-4 (_Sj j-iiA-l 



- 1.U - 


— <J y OljiUl OyU UJaj LaT.Aj — byaJ) Jy y» a)^L*i 

^jjl (J OIpL* fl IajIjUL* y a*Ui} (Jj Ol yUl y yji y- 

ob 4£-ja£ c.« y9 y - j ( yia)l Jaj V* 4£-LJl jjl 1>-Uva ^ * 4 pU»JI ^y ) 

ilw» yj ( yli!l *Aju £ J,} U-Lv 9 ^y ) OIpL« V IajI-aJU <u* y StU^V 

<pL« y 4y y St-U^V Ojtabll y (_£ y-l 4P ys£ 

jIaJVI «Ajpl y (tM) 4 iJjbuJlJ (iil^j ( ^*y 

. iyyJi 5*U*)M y u&l Oi JJ&\ M il OlyUI 

(H) J jJ*r 

jIajVI iUyj (j jjd *- 1 y*l ci jlpl J ytj 
( ) byaii Jy <_$ 


jlAjVl ^jb* 

ajilJl £bjJjl 

( uls<9 yJb ) 

4~* jJ 1 a#-Ua^/l a y 

Jji Ji ' V 

" — 0 

yJaJl Jaj Y! — b>-Uv> ^ * 


A 

yii!l Jaj V — l>ly» ^ 

jJj; V\ 

t A — i Y 

jlpl 


<j| c L-y~->»i jIa jVi £*j jb *y y^ a<-UaVl a_y J ^la J > y Nj 

ou jp Vj uji yi . n ji ^ > jvi oir ii| u ^ir ^ 

tej, jIa j'Vl <1)1 *b >-j ( Cosmos bipinnatus ) <J^ jjVI 

t_Ava^L*y>- yjJi y yb*a *• yii <L* yjl a*U»V I a y Jaj JjULJI tlJ-U 
t yi y j*5> AjIUj (J <>?*l a*j A>y^ (_$ ObbJl C-£jj U-Ua* . J^UI 
4P y«j£ C .y3 jp-j £ yllj tljyk^U ^y,JaJl jl^Jl *-yaJ APy«^- <JL»yg jP 

i c I aj^I? (_5 f , --a.* ^ yjl 4 jIpL»»i jU Lj-iAa A*ib^| a^L^^ i«jb 

*y jbyJ! c^ 5 *"! Ji ( y jJ d)y 

. ^1 y' Jp-I Jp C.jy-1 ^1 










I.To 





CAaJI ( a jhMj J * V 

•*uy li* jiCj h>c^i ji j j*“ ^ ^ l! 


J <L*^i' *jb* £yi j ~\ 

• jV * ' ,«j^ 

J- 5 ' J> Vj 0 * V 1 -' 


A-*^Jl 3*u^Vi 5 yj illl>l ylftJ <J j'jbj^H ^*“* J ’■^J 

£lyl JL»-1 |i 4 j*I C )MY ^lp (^4* • Lplw* 

i^U- j 4>y^ <J jUjVl ( Sernpervinun funkii ) 5>jwa*!l OtiUJl 

a 

4aAO fl ^u » 4 j|l C jl^Jl 5 ^w2l #-liiJl 

iiJl^ JpUi; lalA jli £j)S ^P j *bli L?i 

a 

. Lj-^aJi <Jy (jLJ 

., jtAjVl (J JjfcUnll IJIa qG 0 y vdl <ulxa£- *U^1 j Jij 

i jZs- Utfl UjlJlL* aJ yj> Ct\ JJA C-^3 y IS] ybjJ M ^1 cl*bU)li 
< (Short -day plants) « jwaiil jlpl cIjIjUj » cj^jJ Jil jl *pU 

■a 

5 _ r £p 1 : 1*1 U jlOi* aJ yj> £j\ j£ — y> jJ ^$3 _ v^JkJ ^l Ol 7 L)l j 
l*t i (Long-day plants) (( Jj^IjJI jlpl OULL » vJ> yJ yTl j \ 4pU 



- v*n - 

OllLJb » ui j*i * 5; jlpl Jl ^Vl {j* £**lj db£ J y* j> Jll OttlJl 

A £ 

• (Indifferent or neutral plants) (( ilibcll 
. OIp « ui Jll ObUl 

^IjJl ^ t Uj/JI t -kiAll i : jwa^i jlpl oUU 

. £jlJl £jyl 4 dJLLiJt 4 Jj*^l 4 b^**a)l ei j# 

4 ^ill 4 (^*^-1 c J^iil 4 y^dl 4 <jl y^-Jl I J{jjkll ,)lpl 

. ^i)l t £JUJI 

iLp i jki'l 4 jLi-l 4 SjJII ( JiliJl ; ^U^all J 3bU&* ObU 

. ^j*>v**i«ll 

jlJIObU (J jIa j)j\ <uL*jJ Ji* i** j> 3*1*3} iiliA ol ^A Jl Jaj 
j <C*~<5l oJa Ja (^.X* 4^ tlj-W’ jlAjVl 4jl* 4 J/iylaJlj _/u,<ajsJl 
S*l*3Vl ^LJ — jwA 5)1 jlpl OlJlJ ^ ^jAj — b^*aJl J jS _JI *X>-I 

^ jl yu jb&jVl *** ^ c£«aJI 1 cjl* iiDi 4 \**ji oIaL* ^ Jill 
oLl jAj — ^JUI jt **1*3} <aU< ^T* j oIaU* *\ ,ju 

3 _/i Ul 4 4aU< ^V* j ^ \ <j\« U 4~* jJI S*Utf^/l cjit iii ^jj- ji> 
IJLa Jl jCil ^ . 4PU 5^ ^ l^i JbL* Jill 3*L3Vl 

« ^>1 0*U^Vl Ol jJu )) <J*yol* JU^i} dJli J 4*i J^”l ^*"A t )l 

OLJ iuJJb 5>- j4-l iJ^vaJl 3 jviJli (Critical periods of illumination) 
. I *{£■ A^k jjl S*UiVl Oil j lil jIa jNi Jil (ii)J ^ ^wai jl|- 

u _ \r ^ Ajdi ^jyi ^f 4>- >i 5 j^ 1 

IajIj^4 4 * 4 _j/ S.UV OULJl vilvi lil ♦i-'Jljtf’ jIa jVl <j^ (iJJi t)l# 

au 4^u \ i ^4 ^ji s*u)fi s ^ oiij iii* 4 j*! jT u - \r 

LS^* Ji^l 5 jl* OLli £>• j^-1 aJ y^\ 3 jJb I 1*1 . Jaxi \jj£>- y<> J U *< > ^<^1 

4 I^a 4-*^JI SfrL^VI C.«!<*3) li} jIaJVI Oj^-V Jll StU^Vljj^ 3 Jj & I dJlJ 



— *' 1 . XV - 


iidSi-l Jj . \ \ j \ * ^ J>*d\ Old jJ 3 «Ja 

4' 5 _/w2J i*^\i3 Cd^\i £• ybjJ (1)^ jljJl Oljld ^li*4 

Jp jikj 01 <j£*il ji dJU3 Jp j 4 Ulc ^^UiJl cjLp J j£ ji£ * 

. (Short-night plants) « ju^ajil JJ11 OlJU » ^1 CjULJI oi* 


4 jlft jVl jIj ^ j>*b jv\l 13 id 5 j\i)i <J jio 015"" L_ 1 j 

3 ji Jjl» |ju«J — aJLJI i$>-j)l ^ ^ a 4 ^ 

OljuL iUUll (_£X* (_^l 4 (Induction period) Ojli>*i^l 

(Ja^j ^>- ( CjLJI £ji c— >■ ^Jp ) ih_j]a!l jt 5 ^^wtSJl i«* jjl 3*LdVl 
l) IS' U ip a *1 y*> ) ddlJLJt ^ jl Ov Jij . jUjVl 

m 

OljjOll JA «)«Aa) j*} fcArtP L^mXamJ ^ 4)j 

«* m 

3 jwsi CjI j ji <-U cjdjj^ O'* — UjvJI J jii . <u« jJi 

ii— j 4 0* A«i dJJ3j 

iljl yS i Old Ul 4 jlpl o __^*aS S«A»-lj ojjjj 4vijyJ Jurt VAll ulJ (J 

C *)1 J?* I — - ^^\JijU*Jl ^JtllvJl ^4 ^^2 aAJ| *— 

m m 

aL^> ol jji ^} XpI 13} dJtej jlpl 3 j^fii 3 jji O'J^ 1 lU 

iJl^-1 ^} aJU-1 'j* ^^lall jl^Jl djUtd <Jj£*Cj . jlpl 

o-UpI J> ^ 4 jlpl oljjoll j* JJi ^juj cJU ^p 13} 

— l)I OUii . Ift jIa jN AJt 0*k 4 j*P id l_ij ^Is 

« ;T 

, ■ ^ ■ f. 

5 yS^A t *U3} (^} ^OJjfC Jjw jipi 3 _^wai OljjjJ ^ J>w jAj IjUjl 
J^U- iyk jll ^pl jJI j 0^* ^ ^ a 4 VY 

Si yb\ Jlaj Ji Jj 4 4—ldl id jviJl 3 jliU 3 _ / waill 3-U 

■ iC^U.1 jvP id ^ysjl 3 jLill J} 

— (Hamner & Bonner) jyj jv§U iv»l>-j — 0^-M* <j^ ^ ^Sj 

J“’‘ <j J 1 * J^ll Oj^ 0 l^ tli^ud C— 

■ oUa Ja>-*y Ja^xdJl C-*U< ^Jp <_J jUJl ip 
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tjP /■ ix>- ^Jp 3 jwai aJ yp 3 jj& SJjJj aSjj £~p jP lil All — \ 

m at 

. olJI Jj>-I < - j ^‘ jbfcj^fl *-^1® a! j J* ***■ ° JJ olJl jL 

. i>j j^l\\ ol ^iU 1^51 jjt c*p J oL'UJI ot — Y 


; J\c- ji Ol ji O'JlJ t-Jj'>*JI (J U-Upj — T 

i jUI aI ;/ ^1 jN ( ) (Jullj <• jlpl ® xp* ^IjV (^Jlil ) Cx ^ /I 

ijps- y & I '$&' t£ (jjljjVl £\}X* jp+P* ^/ll 015"” iij A;l Ja>* J 

, /! jJp 0 Jc* Ajyfc jll ^p 1 jJl o^5 Ail jJ jJ^- Olf lit Ul 4 bj^>- 

Oj>£j liaJu tj y'jk <l)tr ^JjUI l $\ Jl £» i2ilalAl*ull aJiA (JamJj 

jt ^/c 0 ^-» / lAA jlj 4 0 ywai Aj yP 3 Jii Av? /U J 1 j/i J 

. /hfi OlJl ^ji J} <Cj/j 0l£« ja JJ& 


cj[>jVi (J j _/o yj A o* ^** ,J x*p^ Jjl ulJ jIa jVl O'S’ lijj 
^JaZ^>*y Jj Jail j'Jl! OlJlJ 013 4 Al J> <L»^Ui Ol^Jj aUIaJ) A*%JlJ 
aJU-1 sJLa (j jUjVl J J-iill iSyi J&J • J* J /'I aJUh JlU J jUjNl 
Alliai^V JaJl« ^J*Ip c3ljj*^' (J J ^/^ aIj Jail Av/i^lliJl Ol Jill *Lil Ail 
013 AijJI jl ^/Jl uU a«.5 ^ Jjljj^n JS' C«p j> 4 (_$ 

^uldl Jtf- j£.C Jill;^ . jljJi jPA Ja J ^ 

.T>> JJ'I j> jli d«i . Jijj^l Ji J* aL JaJ! JUJ Vll 

j <jl ' 'Xf • ^Ijl y>^> ^il 5jlj^-l As^ji ^Jp jIaJ^U 

Xfi 01 /JI Cil; ti jIajV' /i apI** ^Y q* ’ j£ i jLpt J / 
. ^ a 3>.ji wUp Ails' J#J oU-U ^ 01 0^>- <i U* 4 ^°Y* a >*j^ 

O I Jill a'JI 0 (_$ JUI — a/J JaJiU (J'lJl X^j JaJ j> j 

(J Zjy ctol vliJUsi ^.ll Cj)} j>«J1j U UjJL — aL J ail A^Mlill 

•L^iJb aJp (wJUill j/c Jayill ^uhll IJa jli i AijJI 
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tjl AiLi ^ (Jl>- JljjNl y J; 

^l*Jl) JljjNl i!JL*U yjtlll Jp « JjcJl il IMS' . JiaA) 

. i Ji *L‘l 


r li| a&Ljjj i -uJaP 4oLa^i 4*c fc l ji . Cil^'lj 

L««a*j ^ayu jl J i 4J^ (J y 4 ^U Sl*>- 3jji 

j^\ Cj\J j+ Z t Ji pi (j^** 1^* t 2,J_j4^ _^P a jJA lji£j IjU ji ^5"Vl 

•» » 

. S^j4£ j*p 2 — IjIaJI <4 0^ jji — i£ Ia_j£ (J 


5ik£ O'iji -J jAjJ fA yV! J*»- djk ci 

^ ^Jk'! f lr J r -o f t C-»j J jA ioUil »_>j J 

. \&£ ^r, . .dbil 


: ( Phytcchrome ) fj/iM 11 

i-iijij J*<ai_j '-*'"•^1 Ji ijVtj yjlJL- Sj^li ciiU-Ni uii 

o jA&s} *-y^\ f jp\+£Cji\ j^P J ^Jll £^*all Olivs ^ 

44LL**?* . JJl jJl (_5 4*>- y ^ amu:SI q» »_^p j jjjvail CJtSjd^ 

o-U Jp (Hendricks) (Borthwick) iib y jjj jli*l 0 y&\ I4 a 

lo^l-b-j jy* ci fj jSjX^all . j » ^*>i aV-v* 1 ! 

(1) jU - 1 Ji j . JLxJl I * jvail i£j >$ ' J t _/^l * j^iJl 

» 

jlljjvaJI djsO j . Uj-jJ A kJLiJI aj^vaJl ^ a ^>-^1 Sj^ail j' 
J| J yxXi »LaJI * yd < I djj^ L)i \S" i j+'S" 1^,0 |^S 

14a . hy> jfi- <-£y> Ji j\ (£ 

. ( WVY i -Jlfijj <( Kendrick )) ) OliUSI J 

. aJuv> 4Pj--)f Cf *4^ 
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ol_J< 

Jjljji jSj aJI jj Ii 

cr^i *bO» ^ -iJjIfr c^-j' jjrtl J^iJl ^ 

^Ip l^*« ^Jl <— <Am - t i> ^Lo 

4 «lk>- lj*wuJ *1^1 a ^iP ^Ul JiJbJl Jjl 4jli£ M*n 

^|p £j!j^!I ^p ^*^1 di •— -’Ijla^-I liJA? Oilii 

3 01 & ^4^ Jji* i**>lji J uij . -Uls j 

|‘ *t^^l fcl^ <-»l jwlJ OVj'^ <j* Jui«. Ojij^ (J.-.* U ^Jp J^j'tP i-i-jU 

^ O'jUJI tf" ^w*1j t&i |p.Aiil £j_jhS! ^5lL ^ \ 

£p**i <J (Jr* o' 1 **) 015" U (Jj jlil U*]^ 4 ^jVl j^s«5l 

— APjJ^I .OuUJl ^Jl^l 4/* JU< j — ^tlJl . ic Jiil.iijjUit 
Oji^rji I ylT U^J .44 < jOj> y 0 <U~*^ 

>~i<£' — J^Jl-.OlTUj . jfljijr. 'Jfcjg}$y tyju* 

4j*< ^►f*^*^* I j ^.p* ^ *^* Ji 

fjx> *^clJ OLLaj \ jA&j .4 a'Jtjlj ^J*>»’Jl j£"i ^ 1 yJ ^ I jj* IjJ^C 

4 ^ J m m - .t ^ • 

. <3 ^ 4»*k S jlc ^-IsiV Ol?lJl _/S"t 

c j£\ j\ 'tjj5 JtL* OblJlj {j £jJ (^jJi 4 jjVl Olvj 
l^il>- ^p! jU*^i cJi i] l ifjjill (jiaUll ^it (Jil 
i «- jI?%,uI f^ai l jJp 0j~»~vaJI 

ijjjoii jp lU> i«r j i^p'jj jiir.^u 

•. u^aJI >a^I dJJi (J aJIjjSI 

^vAbJ^ot I'J&ZjS ' I ‘ c b^lXl O’^tlk-tij 
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uw yJil ^>iil t ObjlSsJl (JjjljJ jjj 

i <ju.Wail c5^ c5 fVl cJs^k>-b tjal^ 1.1* jl juj i ju^»lj 

• » • * « • 

OUJL* j c Ja^I |*-5p (_^l dot ^1 uUVl aJI UT 

tAi Aj b_Jbi Jj 4 ^.v>tv2JI ^*.Wl ^ (_^ jfi ^UxT ^|p _jk~njl 

dc ’il ^J1 ixJU!! waLUI ( j r « ji£i\ 0 ,^l ^il J} If ^ c-jfcLu 

cjv ^JaJ, >■ J c aU*; <U*JU!l { j\a£~\ tj] 

•• • 

. i_~iU*]l ^y* (j\?' \A j 


ip ^UJt j ji Jl ^c?~ jS»k t»Ji2j ^la**»jl J^P -bu AjIjjII ^.p 

^jp cltifflj'ill L> Aj ji AP y 1«aJ^A C-oU* \jf&~ 4 .Iaj 

tjv *1 j>-\ (( ( j~) jl ft jllVl ~b»-l £yJlj • 

^>* £*3^4 u~Jj\ _/t*lS^ yjl j) ^ • 4 oUU! 

6 J jl>-j]t OL) u^f ^IjLLaj jv>- < W*\ * ^Ip 

. OUUI J4 


^Ip jJI ^ ji*jt iu«> j AjjUi 

— u^r <j 4 J*jj ^ ^ Lf AJo yiP ^p ^ j — ^ M ^ 

4 dlJljjl ijv>s.f ) I d j.b~ jl did ^1 * j'S' aJI* SjJU- 

<J UV‘UJI A^^jSj (jUiX.iJklj 5 *■■- ’ j* j> 

^LSJl j ^ J jl j . djljLjl ,ju i Jd>- jA>- ‘-■’L'Jl 

OV^U ^ojlH OUj ^Jp (( jjls )) A«^U}I OljLJl (j'J aJ^*j 
j>tP aJI V} ^SpilWi A*Ljw ^IJsJI jJ Jli J C l-tyfijl (Jl *u jIa* J 3 j^ 

c (Ju5l c5 W* - ^ Ajlk*J) ^jp 

. jj* A.- U 0 

tjul^s ^kLi 61 t|jU)l wb-l J ^1 ; a^JjVI Oj’jki)! <iiiv ji j 
jb )) l^. ^li ^ll tlbVjk-l dJil* *«1 «jISj . AiljjJU 
Ol (3 {J <a ^‘'iJ 4 AiUUl 6 ^jjI* o\jw»^ ^jjlS i] '4 « 6 __j< 5^' 
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<J*VbVl j <l)l_^Vl 1^3 3*b- j Jf" iJa <_— 

« 

. 0 ^IaII IJU tla?- Jta ^ iL>u j 4 c_ •«■*> ! 

£-tJl (1) yjJl ^>- l> J^jC UAySJ Jll jy^fl ^ Sljjll *Ufi JJj 

c-*jL£ 4 C/£lJl (J iJiiJI jjp <jLjV1 vJsjU* C-«~L2J UXp jJ*p 

<— j^rvj J t l (3 

U.(~* JS” 4j (^jjl JjjJl ’ -i* Jt 4 ( ^VH ) OUy3 J ( ) 

^ OlS^ji ASls'j>l i«l>l _^m 4X)I tiJj*A] I*J Cj jS t t<ii jia ^J^U* V 

iJUl <ji C i (33^^ Ol jl £j\ S'AA^o 

W m « • 

<1)1 j^-\ 4-* Jr* Vj 4*ij^Jl jl j 4 lj^- s jw*-* <>- j*A j 

^lOl j^^s}\ ol^-^*l ^> 4 0^£ df-l*A^ ^3 iS Jr ^ ^ 

^V/l cljll^ J <jl Vi { 4ili~l J^15^ 4*1 jjkj t 4 <>wa.; 

(^jJ! jjjJI <ii ^I^aVI *>-_« 4 J>-l J\ JJU ^1 j*\ fj >\^ j i Tj’L^-I J-^l ci 

. 4jI j ^1 <J j 4*a.j_^J! 4 j 


iiJ-“*£4 <_Ua1j ja 4^JU"»« <_*> j\ji. t\ j>~\i ijA ijj I l)1^j 

(Gregor Johann Mendel) Jx* jU y>- jyZ- j>- 4^1 i {j y~s. j>$ <J ^ 

djjJu 4&*\j ^ JpUjj U#_y 

J t '4^ OUiSOl (J AjA^nll oJa ^ ^.*f- ^1 ^t-Vl 
4 U1A J \AoV (j\p <1^j l^i ( < — ) 4 J ' 

M «* 

^ jl 0 4 ^ fi '«* U o' VI t j U*\*\ l?1p J t^jUdl 

. > ^ * ^ip j vi ^y^Ji f ^i 


5J1jjJ| ^ J J4i» 

jj^jPr J-i ^'j^l 5^0^ j a*1p u^ly £v* j j J jVfl J^aiil^- y_ 

t jjJb O'-U"! <jl [aj t MYY o .0«a1j <^*^11 <J*A^* 

4jJ^U (jvUlill ^4 O jyt^ Al ^jA 4j r U l* L • *■ 13 1 (J*-J&jl 



y j AiiJt til J) (3 j*.^.Lt*J I 4 C— >l»l*Jl 

i\jf" tjL; (1)1 — ^byJl (J^ f J*Jl Jij — A-l^ l'*^ t/jj . <J~*J' 

^C- AJUfi <tv4*3“ AwjI ji J 4 0_jliJt A.lj J 1 

(Pisum sativum) *VjLII OlJ o jLx>-l ^ ij aJ jl *—jjb£ S4 p -t *; j . o*A>- 

.C$ j dJsUv^l jjv vl>li*Jl ^ ./vtS’^ly ^j- 4 A*i <Ji>-V U tiUij 
. Llli t>J5L’ A>»iU jjJb J jU^vii l(-i rtJiU)l Ai_^i»j AJ j 

( ' i , •• 

r U!IJi — W fr JJJ 4 tiiya Y i jjX; (Je Vjl i }« a >- 

oU^9 Liiv» YY I^oj (j* jta>Mj t SjU) — ajj!>wL; 

; Oti^ll oJLftj c ^jc!I aI^j a»«-^I_jj a’oLx. 

. 3Ja^ jT : jjJLII ( ^ ) 

.. j _>l jA¥» ' : oUUli ( Y ) 

. ^1 jt j> : 5jJUl3^DjJ(f ) 

• ® y^~j ji aJL/> i 

.. jl ^a>-i : iijill OjJ ( 6 ) 

JUI j _ji? jjp ap j ji til jjVl J^bl <J : jla jA ( *l ) 

. ^ l»JI A*J >Xf- \i, Ay j* jl 

lij. aIj JL> ,^UI Jjul. ^rop-l : jA&Sj J ^jlall d*$> JUl ( V ) 

. \*Ji \^. j .£ (ju £jl_y jij 3 jwajj 4 Anyij »ljit AX**i ^y lA ^ls £-jl_J 

4 

<j. A*«Jl. ^IjjVl eJlA Jj. A*j»ljJb AjjUi JjlU IJb A$j 

— *VjUl vIjIJ ^4 (julvtf tju djJb- !i| diji Jit. t 3-t>- ^ C^LavJI 

jli __ ( jCi ) jjJLJI Jbuf j 
jjJJl 5 jj4X«^4 o_j$J ( First filial generation) JjVl 
c^jJI <^4"l ^ 1.^*1 j^Sull J^-l cn' ti^ djjJb- ,4^J 

j>iJl -SjjJSmu ‘Ij-jiw t r ( Sec6ifd filial generation ) ;"ti!^l 



_ -1 .TV - 


( m ) 



OUU U*-? 4 <uJa^* IimIi ilJJi *-1 j , jjJUI S4*j£ y^-Vl 
^ft> Jlill JJLl il yl 'U-J jl <£\ ) jjJJI d*;£ CjU,' jjJUI ® 
jjJUI od*i£- O'ulUl Ji»Ulj . ( j j jjl 3d*;£ ' j jjJUI 5 S. 
jjdJl »A*^ 44 v * Jp — Ub lij — (jliil J*^-l Cf* 

Mi jjdJl OtLJl 1*1 . Jj ^1 yt (J 

ubuu jlJUll c>l±)l U! 4 but yl <US V| ly jjJUi Sjldu-I w J* 
dib J iJusi ( ) : f ) wj jjJUI S^Uf cSy^t j jjJUI S^,ux~* bl yl 

. J jNl J-4-1 (J ^Ui (Hybrid) <j«rU>l jd>- 

bu . j.Aax! ! j J Jail <L-1j.> dip C-J3I ^>*4; b-jJ>- j wHJ JiSj 

{ j^Jx>\j Ul£«t ( (3 ) J*jb j*Oa)I 44ya) J ( i? ) J* Jl, Jjkll 44ygi Uj*j 
4-— ( Third filial Generation ) iS jUl JJ-I ^>- ^.yUl ^Slri 

: JVI 
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oi.,.' 5 i 

'■'(jx(i) 

| 


Jj'S'J-M 

i 

(*) 



I i 1 

l 


( 3 ) ( i ) ( J* ) 

1 ! i 

( i ) 


l i 1 i; i l i i 

>i 1 ' 


(J.)(J) (J.) (J.)<i). (J-) 

^UvaJb J jVl (J ■* j' ^1 ^ JjL« jS- Ji j 

^ • 

d j j 1 ' J^r' J k'lS’” j ^11 ,y- j t (Dominant character) S4JUI 

j* . (Recessive character) 4&MaJu JL>-1 4-1/ 1c* J 

J f c Ia.X*^ ^ p 44*^ - 

m m 

ft 

j/l OU^all J,} JjJU Ouxlji OJU*t j . l» j*ai ^Jp OljU'Jl 

. (H) JjO>- j p t T t .VjUl Oljjj 


( n j^Jb- ) 

« ,*j «)Vi OLLus C tVjLJI OLj <3 « jJll! OljL^aJ** T-Ijii 

:. . ' ' .-J^J^l^l jJut 


DiAjUaJI AAy&}\ 
( 0^fcU*4 ) 


X ) 


( My 

( ^ tj k > 



A-xjJwlil OLi^all 

( o-Ujf X ) 

SjJUl 

■WMl 

j jJ 

( x ) 

3 jJU 3 j^ai 


■cj^ai 

( yivf»T x _ r i>-l ) 

4? yil jjJ 

( <i> x (jhi) 


( o X jL> ) 

JUI 
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t djVi <£ ydi OlJlJ jjd 4 JU- ^ (J d-jJlj 

^1 ) ^A AXj Ij 4.wu«Aj ^yt {jCS- {_4llll (_£^dl jl 

. ( <L?xidi ii^aJl ^1 yVl i. j iJS\J\ <A*dl l^- ^JiJ 


(dul Jj^ ^UH) 


(Jl>Vld>l 8 ) 


^4 dj^/i d ^jjLaJl — 4 j jb£ 47 U * j*& ^Jp — dau j 

t (Law of segregation) dij*iVl djili <-ijj*il 

yy- jdUiAj c dd«Uj <d!jj **** cK ,J * (d*^^* 4 - 4 *Jj 

« 

, •(( ^U^Vl a^P dUajtiVl ^U* 


0 jjAz»<a OLdl ti jjaJI S jIju**iI~^J*UJ ( ) ^'yj lali 

y* jib jjdJI a*£ lp>VI ti»Ld! (j jjdJl ^UJ j ( ^ ^ ) y^Jb jj.Ul 

^ ^Ulp — Olvi^j jl 4 j jS*!i ^V* ■ — j!>\I «JLj«* t (-»^ ) 

J 5 - t£jf£ Cj\^Ul tljLdl t Liljj!) ^IjJi y* £3J 

jj 4 la>-lj tp <— J^fl OlJl l 5 "" ( ^ ) Jp-l J (jljj ^dLj 

d 4 ^ — Oxt^U (Jlj ^ 1 ! Cad' /ji 0 J 4 ( 4 ) 4 j 

J, y' (^- dj& f <ys • ( -• f ) j A — djSl J^-' iiy' 

OL^lJI ^4 (j\p j • : djVl J^r' ^ y ' o* tjU • jj^ 0 yJz~» 

m 

. ( 4 ) ^Vl_j ( ^ ) / IAAp-I i ^-LSJiJ! V o* o& y 3 

rl2i!l 3r*~ 3 ^Iva^it ^3' di r j' dr 4 ci^ ^ d ^^5 j 

I (JVlS"* (jl jjil y jlyt tiJu ^ttl jJ 

. aJU ^ : — ( jjdJI S^ai ^4 ) ( ^ ) 

. jJLk -* ^ j jt-lil & j3%X***a ^ ^ ^ ^ — Y 

• u^ 4 - ( J-fdJI sa^f ) < ^4 ) _ r 




- l.{. - 


( j£i> 


\ / 



(-•) (f) 4 


«J' i:i ' ^*! A J*f 

• J>^' JjfW Y“*" 


Ji 4 ( ^ ^ ,) 4*31 3 yJz^* OlJLiJl y* *l>-! J 4<*Jo 

OliUji y J^-l j til • ( -• p ) <L3 : ^.c- jjJUl SjjJCL*** OlJLJi y 

— (Pure line) <i^LJI 4*31 O'JUJI . (<«<«) 4^*~N 3*31 j jXJI SJ^ 

i, • 

%> a » < ft 

4>UJ — ( Homozygous ) (Jlj J>\ ^S" y\ Iv3.j I L-S ^*7 U 

csr*^' a 4 -? c 1 ^jjJiiL » Uiri t ^ujI j^Jl jjvi^UJi 


c^‘ OUIJ1 Ul . U^ti jail ^JUsJI XpW u Stir Til y! Z&S l r 'l 

(jljjli v_ *£“ yjl oLsjC \Sfi yes ( a ? ) i>JUU Jp 

« * * ■ • 

• c f 

. (Monohybrids) 4ob>-l y*A y (Heterozygous) 



- \.i\ - 


(jllii tiJb f^P" J 

m m 

jjAJI >■ Vlj — ( A f ) j' ( f f ) W U'j^' *^Jj - J>V' 
(Jlili J~M *\ (Phenotype) t£j£&\ j' b\pj2\ JiCj t ( * a ) 
c ( *Xa£- u-*L.> ^j*aJI oji'X***** <^»IL» f ) Aw»-Aj 

ji^Ul Ul . ( jjJLJl Ol?L; ; jj-LJl OjIj-^ma Ob'U ^ ) 

• ( f f ) ^ 8 • V ^ '-r** a ^ £}j^ ^p j j£j (Genotype) 

.(**)\ :(' f )Y 

61 u} c wU-t j ij\j* Ja[p Jp- Vi tsy^- y j 

i ( a ) IaJU^J (Jlj_j!l ^UJI jl ( ^ SjlJx^'y (jlj j5l ^U!l 

tjbljjJI ^JUU!l 75~bU e)l y-NI u* b*>>\£ V (j^5j 

• •» •• • •■ 

. (*• U~t<cf j jjjJl SjIjlu-V 

t 4j j\jf ^JlsJ jJJbcJ Cj\ j^ju ifJU*XJ Uj Jju>* , aSj 

: J Vir 

ilir juj ^oll — ^J-l yiS3l ji Ij. J-a5jj : aJL&JII oU^ajl 5^ j 
* • 

ly2j 1 4*^1 ^JU*« aUT 4P 

UlwlP J>U^VI f l* iliLwi lfw4 3 J>- j JT c <J!jj OlJb-j <e- j*.£- 

t 4Uil»w* Olwt>-_j d> AjJI Oli^iJl (jl y»T _jl i OU^j ^y 

« 

(iJJjJ 1 — J . C$ y-Vl OU*a!l C*lj>- jj 44v* ^ iJs *- j V 

t j*+&t y^~ b^U>-l ^c^aIj ^a ^<Ul 

*b»l jlS^ li| l/ - ^iiJl \yiAj J jUl ax.-^> SiL-J bli Ub 

j\ by j\ 1 U-U^ jl jjJUI jAz>~a j\ 

JjiaJl 4 6 , s t * . Oli»^aJl iiUi jp jl c jl jUjVl 

oW.jl Oto^j UIOp lc _y*b‘ V Ujl y A JS J aUx^ 4 oJb - j 'Jt, 



I.U - 


jl l/-ti y OLb-* y j£-\ Silll (jy^ • 5iL>Jl 

<kd\ aJA OliyaJl 

C. ; JL U 4>'S^ — I^Ip SiL-Jt ^pl 4A*ail Ul L S-tfUJl AAyaJl; 

j oIa^H >a>- jj a! j . 4 jL^JI.> iJ> ^*a — saJLii <wva)l 


C a*Att.Jl <U-^)I y Ia ^\jtj %\ \*S j>- ji yJU) *)} 1^} j 4a y I SiU 

i Ia ^utj *IJj} (_j e y- <iva! 1 eJjl^Jl <UvaJI C-iIp U‘V 

<u*^Jl lAwWf-_* 5 JJ 1 — !l y jj.AJl SjIJjuvI ( 1 ) *VjL!l iH>- (J 


OIT IAa JL>-I y* 2 jf (J jj-Ul Jjiif <LL*a £j U liU i <L>wll 
i jjjJt Sjl*Ax^l y* t«lj I j\>- iyiJI LIa jl>- ^Jp l^L>- ^Lta liJita 


OiAva.! I ^Ijjl y* 1 a.,/' ^ U ^ — IaJjc^j jjjJl Sjlwllk-I y&*a^ yilajj 

oiiyaiu — iAji jy>-\ j oiiuii ji jL^>y * j^aiWj j ^yy ^ 

*. 

r-ljjl y j i (AHelomorphic characters or Allelomorphs) e^Uixii 
. ijjxix* ^>-^ 1 j a*AJL« U 6 !*^} i jAll Oliva! I U* 


Oli^aJl y* 5J>-I j ii^s ^Jp V} c£ y^~ V ! ^Uv»Vl 5jU> 

(^^rCAygJI y .1 7 C,/Lil ^ja£j ijl y* V J . OilvSLlll 

• 4* ^ ^r- m > «• 

ajlijj a^L*Jlj ilioi I Olivall Owb-J J _ Ol jv-uslt J 

I* 

»— ^m>- Oli^ig.ll ^jl A,A-5sJ ^ j^Jl l^j o^y ■ — 

uJi j| i «JIa ^aI r^lJUVl a jIjsJ Jju j c JjuI Jj'i/l jj^xll 

J-L« L y>\ yi\ (j\; ^U1 jjil ^Jp \ c Ji (Cytology) < ul^-l ^ 

t , t 

7 - j i ^[2** ji d.^j jXj Xs- OlJ^wajl il ^L- ^j j £Ji\ Sj'iJ 

« ^5 l*AA 


*j* uv u^r J * *J°r ^51dl • (B?.ck-cross) : jv»J\ 

a^-T ^ (Heterozygous) Jr^r' ^ y' <>• 



)AX - 


j* — I (Homozygous) 1 «— /V * 

JjNl J^UI il yl ^y **VjUl cU (ju ^x*4.ix!l CUS dll* . 

I c»aI J ( ■* ^ ) jiil jiJJi*** 

, ( a a ) lAJjt>*J U]j ( ^ ) jjdJI 3 jlJt-V *u«jJL Uj (jijjll 

• jjdJI t^l yl ^aJ ( ^ ^ x ^ » ) aIU-I 

( ^ ^ ) '^Ava- ' i i 4~Li-l Uj ^i* C*->- ^y LfX.'j 4 jULU 
^J-^-l il yl (ju y>- ^-ilsJl Cj>- lil -Ul . ( a ^ ) j>- V 1 ! CuaJIj 
4jL^.U (jlj^ll 4 jICU <jfr>j (jljj^l v — *»f j&\ J j*)/! 

^J^bXJl a O iS>: i 4j£Ljl il y^f! L A *j2.J OU ( A A X A ^ ) 4*>;.*d 1 

j jlail C-— J 4jliJu C*,*>- C ( A A ) JjJUl SJU^ y* Vl Cl-O^lj ( A ^ ) 

. ( \ : \ ) 4^*1 0 jSsd ( idd-l J 4jyiail 

i y t>{ ^tylj CU>- lil : (Test-cross) £j&Jl 

^yljjii J}\ 4jUJU yi- I iy jVj j ^•'4"^ j^ll 3i»t^ 3 — Vj 1— *» 

«■ • 

JUj 4>V ( ^tJLkJb ^JiJl J* IJU <J 9 y* 4>cdl 

i SJJUJ! 44ya!l ajU; iS^* cL.*>- (JjNl i yU ^.i-l jl ^!aU jlo~l «oli£ 

i ' ♦ 

iiji < j\jji\ <-f£" _pl OLu jl 4^-t il* 4 J l>- Si y>- y Co IT lij 

tJU> >^1 yV (j ylaJI jlS* 

<_ a - 1^ j oCLJI 4 il yVl — - ( \ * \ ) 4^wOj 

4 JU- JJUJl J-.UI1 i^>- j CUi Ji — 4***.dl AAv^il O jJUoi y-'ill 
4 ^JJ 3 ^ ifbjl il y^i cJir lii U! c J\jJ\ JS\ 

. >ll 4j-li.t« 4 IU- -J JjUJI i (J £• 3Jb‘UI 

. • ‘ 

u uu jir is] u 0 L 7 ui/- t^ji^v 1 e ^ 1 

4^^xlL i*—**S* jl 4jLi<X4 — J^aVl J — S^jC 

jUb j^l jly-l Oji iy.) j3l OL; 'j* iZj')}') L« ^yi^J C 4As^l «<Ai> 

«•! I j[* jlji^ CljCj 4>xtsl I j jJJleJJa:; (3 J««5I ll J , L^L (Jp 



Ml - 


Aj OLU»RJ ^L£ll J] j jJU! O-AA SjUvo jji 

jl J^* O ^Jp- I y j£>i (£>• C jjJUJ A^tldl CjIJLJJ 4jLJM j Jd>\ 

iUU- CjL'U i£ y* V (3 y*Jl ci V J*" j ^ a -’ y» JJ -Ul £'•*“ 

j* - ^pij — *i y^~\ jIajVi <i*i>- oijijji cjit liu t 

jj^JI jli ^Ij^jll t, T*^” — Jl^^'i/I (j IajjJj 
UjLi* OaI 5"" lj] ut . *1 yf' Ijlftjl CjIjU ^Laj 1^*p- if-WI 

£ jU jVl Ol7iJ !^a*j jjX <j* <1)U (_>ijjit .pi 

£4 ijjl^>-! l^sJiUj CjlJLiil *Ua ^ jl/bj^/t jl y?*i OjUJ yuS^- 
(j'jjJt l— <S" pi A^U^CjIJLJI y* i *Ui»J jUjl OlS OljlJ 

J-*J * <il_***'^l J i^jyJ.1 jjiJI £-1 — xi] cS j^j^l jlyV 

il) j!3 UjU; (^4.4 jL*.>-V (^jIj^-VI ^t-ikll *Up-VI I j/^a Jixw i-UU 

,. Jl j4-*Vl (J <J l-> y* J. I jyb\ 

( Jj-d Jlill b jHdll ) 

; 

i 

( J&.JII £j jjsll OjilS ) 

<y £jj J (jlilxii yjy I Jv u«r^ll J& J*Ua 4-1 ji j^a! { 

U^rjj (Jt Q>y} C^i Jj'A*^JI 4 jjb£ < — J ‘l^ 4 l ^ £ Oli*a!l 

±10 

S y JU~*4 *V jUotLj^j Jju* yp^A UjUp - j £ S^Uixll oli^all jr* jo I jl 

CJlT i CjUUII *1 j*a>- jjJUl o-Usf- j^-l j OliUll t-l yt^ jj>u)l 
<n»j£i ) OlJtlill ^1 yl^ jj^Jl SyJIS*** JjNl ^1 jil 

4— Iji -Up- ( Monohybrids ) ^iU-'i/l ^>«i»l ^ ^liuil jA li” 
by (J loll £piu)l Xp j . SO?- (Jp OU^al! Jr* (TjJ 
_>_J-M' j£-i Pf (>* — jjl» J^- 1 =* :; 

: Ji If _ otfUl 




Mo - 


. \ OUiiJl *1 yup jjJIJI * ii^il ( I ) 

. T l^w^J j OliUH *1 jjJLJI i j>Jcu*A 'il J\ ( i_j i ) 
. 1^,^! • OliUll *4 jA+p jjj,Jl ii y I ( >■ ) 

. \ OliUH *-1 jja>- jjJlJl Sjjuf il^i! ( i ) 

( r^o j£s ) 



i ** k_*^-. i* i x * 

j jj i Sjujt: t= A 
, * « n 

j-l' i»JLuV- S-— # 

J'y^j C»U_# Jii j\y 4 ii v ,W ^Jai; f~"s 

jy\5) jVlU i • YjVJl wtJ'jj ijjh^ <«■>■ jr* l* j\ «jlil».l> 

(t~-^' fi ,/j***-' M?;* J ‘ ( Jfc-l' (•: j^" 

— jl ^-1 o jl — J-ld ^$1 OjiU! 1 ! ^jP * 

J^iu-Vl (J tAii*u^ oLasII Oliyajl ^ £-jj <J~"" 




i.n - 


O jjjlJl Sjl«tU*l <1)1 ^a£ ( j^ljjl ®l-^ 

f o*j 1 ^ j' ^-*>-lj <l>'iUll j\j&*>\ Oji jj jp JMi:«<Vl f lr !Axx-v* 
jjfc 3 oIjLJI o>f o j£j oi a^\s 

«-l yufi CjIjUJI A ; *JJl yJt) 0 Js.) dUilT * c (jliJl J^l (J ( \ : r ) 
if iuUili iiupvi ( yt <JjA >- ) ij Vi Jj-^-i <oitj • *i j-&>~ j 

il^il oj • — (jlill j cJjVl o jAi c--— *■>- — a ^lailll iLlpVij . (J>^1* lftJL>- j 

. JWI JJrl 


( rr ) 

A Vi l tl l Jjjliil i^oJl ^IjiV AjjjjjmII UmuIIj ijJillllj Aj1« ill 

j_j- LJI ji-T jCjLaJUJI ji_ i>\ j_j jUI jjju__w» ^VjIjoLJ^j^jsb^xJI 

. I**il *1 ill j»«nM 



Ja^l\ xUll 

< J*dll ^wbJl 

if U)l al jrifl 


nr 

no 

^ 1 0 ^J*pL^*aa 4 

r 

W 

W 

*■1 JK&Z*" 0 

r 

1*1 

\*\ 

*1 jiv 1 3*Ujf 


fo 

n 

*■1 aJjuf 


1^-1 111 oJ> iA>- ^Jp a^Uzlil OLLaJl ^ ^ U li^i 

jjpxAl (J If. J>- y ^)l ( | ; f ) i*»«ill ti>ill J^-l Cj'*. A*ry 

♦ “ 

— jjJlJl SjlJLU*»! — (jJ.>l^ll I wUp , Ajib»-Vl 

: JtUJbA 



0 jJ>AXw *4 

\rr 

*rr j^i^ii 

>n 

nv jkdliJUil 

















1.*Y - 


yj 3 J&x\\ ^L-JL'I y * t— yill 3-U-li aJaa'I jj\j a-JJU 

P : r> 

ojUoill OU-aH y Vl £jjll ^l>- <J '4**'^ { j~a> 

• (j J W O n "* l^” — lAjI OUtlcJl jl y«*fll (_^l — A** j( y '-\i 1 

*1 j^->- OUU #1 OleJi 


\i' : m J*i)I^JI 

\rV i N V >dlxull 


ylaJJ — Jl Ja^VI Ojj'U J A J — {Jjul (Jj'jH j ylill <jl t*XA y 
U* £JJ a 4 J*C' <i OltUs^ yJ ,> y*.Al Jp cjUa^l f l/ 
4*; S^lyiill OLivajl y £Tjj *^jl jJ <jl 15" i ailsAlll OIa^sII 
c Oli^all y ^ j>-\ ^1 j jly sl*^ t* Jlp y y a If !>U^ 

y r U* Jiu«4 Ud*/ J ^jdJl 3jLtd*i Ojly (1)1 csl 

• ti y ^ oliUJl jl y!^3 1 vidjly 


£ I 6 ^ * 

*1 j*&>- 3 j>Mj~.» t* — 
t\ yi*a SJbuf . t' = 
t- 1 j^t>- 3Ja^ \ = 


<•1 yup> f 

*' j** \ 

*■ I y~fi Y 
*1 ^ 


6 


3i*f^ 



^1 y I T '^ ( I ) : JVlS" Jlill JJLI ^1 yl a^J <b jSj yT ^*f jl 

((^ ) 4 ^ju»-ULwJl ( m jvXp*^]I y j c <— ^Ltld l l pI 

o^ld****! o«AjL*** Aj5-y^ I ( IaLaII 9 1 ^ j * ^1 yl 

3«Aa^ Alyl ) t vljliLiJI jl j *&>- 1 ^y 4 a*>*^Za (_£^>-l_* 4 _jjdJI 

ax«/>j *— jIpIaSI jly«^>l ^y 3A^U" 4A*p Lj- (_$l < cl^LiLiil *1 yup 
,4 CjIaUII *1 j^aJl sajuf a! yl ^.\_ (a.) ;, jjX!l Jwf y> a^:.* 

. (jw>«Az» \g£jufi y j 



I.U - 


<*>-:> jVl ^ ^ : If : P : J>s Ioa Jp j 

c OLLaII j jUhi^ jjijjl tjvj pbM (JWI 

^Lc ^>-*^1 £jjll ^ }Ux~v* ailvixll OltvaJl ^ £jj J^"” Jj*ij ^ 

(^Ij^ll J^Ulb jjiJI ojl-Uu*V U j»j L« IS li . ( ^ l P ) 4-*«b (J^i^'b/I 

* *" 

^t'xll J'* 1 '*!! y* y m } Uu«f <---uj *u»wj j I ^Ull IJLa ejLii * ( ^ ) 

^JxIpj ( ^ ) j*^!b CjIxUJI jl ji^l J,.«Ul S* ji 4 ( -* ) ^ ^-b 

I ^-U— * *— jIuAI ^ Cj* ^ ) ^»*^)b ^1 

CjUU! 1 y«^a>-l j_jSJl -Ujf _^-Vl <— »^>D J c ( ( _^ < j^ 9 ^ ) j* .3^ OULJl 
^Utv*l < j* (3^^ ^ljj)l ^—^S " jJI 0 j£\<i k ( •+& -+p — ' • ) 

CfJ A 4 (-**•*) J* <i^' <j*-) ( U* f ) J* 4 -'->^ ! ' 

: j* [p+*>- (jl jj?l \y*£ ' j OjSsj JjNl J-A-I-aI jil Ul . ( P^I ) 

a*j jl j j>jj Jj'i/I il j * I la; «J*AsJI -Up j c ( -*? ”* f ) 

4 ( f ) : <i^ J'j_3' jl ^-UDI <-j^>- ^ £l^l 

jl y' ju^ ; «-»u«>-)fi ,jp g&j . 4 (t/*-*) 4 (-^f) 

. *Ul e^Illj JlO’Sfl JliJl JJU 

j>Ul Sj!-U-«b j^-^U-l ^ajIjjII jjU-*bJl jl ^ J -1.U4 ^<U1 -*<I_j 
ijv>U-l (jujljjll i>UUll ^jp J^Ux-x'b/l I .^U O^Ui-v* U-Uif j 

U^j jji -Up U^u JsUJjl -U >- ji Vj < Ujl ^^^Ij OliLaJl jl yivs b 
0_jSUb (— ^ ^li J-1U* jj t ^^1 ^Jjt * » nl I 

* JYlT'Wai j c (Law of independent assortment) JSu-il 

-Up « IwjjJ Vlj> j l J 14 ^ J^^jr 4 'tAb^l^l jjVl UUiU )) 

: oliljJ-l j obUJl dj jl ji 

4*“lj^ Ob’lJl Olpyall o jl jj i-ulji -Uu 

i^l j* C—jA ^11 UjUIjJ~I ^ftl . Obl^^-I (J OUs<a)l ‘SjjIjJ 
(T^V ) jl ^1 _ aXuII Cs^Jklh J-JaJ — IX^sjS <JIjj 
IAL»-I (ju j,- j!| _^aiJ j l^« J\j .sop A.jy il jfJ dWij 4 cJlj^l j 

U$ J OlivP UlJjl imljA 0_^j>t<Jl 0-ijfc (jvj ^jA j!5j . 43bull 



- t.t\ _ 

( HI ) 


f ^ x-v /'A . 

Aj.vVJ \ ►^Avw.a /^P\ ^WUl m- ,.- 4i >U-- 

luo-uau^ W jfll;^,,,..., 

vy 

Vv) SjjiV 


J 


«>-(u*, ?J» uL- 

U>"| 






0 (?) , '0''0- 

0 0 0 0-:: 

T * * 4 

v 0 © © © @“^ 


<i.»m 


.tv- 

ii 


■*©”*©■* 




i ^ . . r- 

Q «- J * 

M ^ 3 

- 2 .J 5 



1 f 

(T 

-‘!>v 

gf 

©1 


« 

••Jr-* . 

(T 



A«0Lv» 

if 

if 

o 

<$r 

•j*j£ — ■ 


I Jju.* 



^■| _yw 

r 1 v ^.1 

11 


€f 

£r 

<r 

•jit— 1> 


«iJ.^ 

CJLUJ? 

i'W. 

.iic±i 

A|/V 



aut 


6 

( ^ 


n 


c .1 




. A- 0 «.\aj£ 


V 


«—-► i *VjU' uli j J •'.)•" a‘ '-** , .»J> *■"'•■'' J : \ y: a * : f—j 

• J' 0'h‘ ■’' •*► J\ «?;► 1 J*“l' /> .'vW J* Jj.i» J W' (Jy'iN 

( j,)*iAlW-' jly«rV J^;* l J^' jM.*V»''j i -w J* (_.») j (») «»»•© 

Oij^' u I’t 1 o ::":•* J' ( * 



4« q* — (Guinea pigs) (( IX-p ^jU>- » j* jl jJb I 

j j t <*yci I 4 > O' — <tsiLj j! 4 ) j 4 X*yo jl jyll 

CjUyali «jjh iJ jiui.1 aJIj_j!I _yll Uj*j lila ; 4 ^Lj i_y*j 3 

- : 4^1 

; jyJl 4^^ ( ^) 

. 4; 4, —A !U 4; ‘ *' A J^ ( ^ ) 

• J^' 1 ( f ) 

. j ^Xl) 4~-.il L 4*9w* ^A ^ C 'j# ( -* ) 


( m j£» ) 



. M , J* 5 J ^ ^ J “'f > : . 

, .,,„ ^ 'J>* J*' *'/' ** >-*» •< ■>*-''■ *“ a V > . v> 

u a~.i . m ^ «* v% «> * j:*-’ *v;j*-y 

^ • ( J.i J, ) 4*. J* jjN * J •*" 


4..S"" ^ — 4jjI« Xo^ij ~° 3 j* L £•* O' i c/ k ?*f* <- J ^>~ lilf 

jlyi C->*xi i ( -• -* £_£_) ‘^l u*3 “ ( f f ^ ) 

^^•1 -lyi ^a^Tj . (-«*>-^) jyll <ixxx>- i}j)l\ .J^-l 

4)jL«I-« iljpt) ^Utv^Vl ^jA ^1 4)1 4 *J J 1 — UU1 jl CJ IS" \jS i — JjNl 

.'-( -•* ?■ ) 4 ( ^ >■ ) i ( ~t ^) t ( ^ £ ) --• ’. 4 -jN' 4*i*Jpl j^lall 4— »«>• 



).o) — 


iljil (j'v; ZzyJ-j — ^-U^Vl «Aa (j-o I £?Uj lii* 

^ h c^' JH a**' ^ J^> 

: Aj'i/l OLi*sJl j — JJb JliH JJU al yl O ijiJVl Jic 

* 4 .' jl* _J y)l V I f-lvav _J ydl <t«>- V I ii JU J \ ) 

. ( «-tvi^ jy!l ^ 

^V* tilt' WjJ Jv<i»l3 tJljuiJl o»ift Jp ivlj^ll OU-ljJl OJjuIj 

t 

<3 £> i yj y-SJ i j*ej jlS^li j . a} j\p j\ jA . SJl j^aJ y> i ibUidl Oliva! I 

; (•*) y)k djdj ( j ) j*uji y^i 

ytut j ^l* j yiJI (£\ — O^lili SoJUJl OUvall J 4 U- jt# Oy O^i" 

ailvLdl OUva-'i J«j£ jptf — ( ci J p* CC.^ ^ ->>'* !/ y~' 

,j c^y l*” ; ( -*-* -*-* (Jij^ u&t : } j c?' i 

<U ji « j jj iH oi>- l^***>- (Jj'i/l J-4^ y! 0>wU c ( rU) J^^ 

c ( > : m JO ) 


C : f'AjO) 


GO*'} 





I -> feg ; ^ f >• rl 

i/y- ^>P) 



/, (,. 1 ; ^ v ~ _ *" „ J „■»._•». x . 7*- 

yUjy>>r*ig:^ v.«y^» L>f — 0»( 4. l 9>»C <J< > C JfC Of(T 


J>j\ f t'! jvTj /;-? O J4 %J\ J* o'jvl' J 

4 V. ^C_:U ^Vi.V'j c * y j® (') *£.\) • j*-^' J’.;^ Ojl' 1 

*■!__; J/^ ^“T") iJWl J V-l W** £ 'i 

v*-* » J^' jJ 1 s’^/V i.i.llj ;^Ui\ wil:» j'r**V 








: nA > 
























































_ ).oX - 


» C. t m m 

^ Iua ^ 1^1 {_y,i (^luH (_iv>sJI •X.S' * 

: ajV i j Jd\ <w^»*aj (c^ : Y"^a j£-i ) 


OlivaJl ivJtfl 

S jw a* iJ jJU j ^i)l <Ui>- . . . . . Y V 

5 _/wi> *Ursuj j ji-'l 4Ui>* ..... 5 

3 yvvit 4; jJU j ys!l i^U ..... \ 

4.U jh 4Jj.U j jj&\ <CiL>- . . ... 5 

ytiJI S jUOJ jyiJl ..... IT 

aI »~j\p j ..... 

SL 4ljJU j ..... \* 

<J[j jjs» Jj&'I 5/lJ , . . ) 


. jl-JVij j' (J *LJudl CA/Ufii\ ( jb-\ ( Y'i JjU>- ) U\‘iJ 

: oli j JUll J-jfJI j^Wl 

ju* — Aj^Iail La j Jb L—~jj — ijlill j>\ ^Up il>l -U- j Js j 

4 ] C^*sQ 4+i J** SiLid' oU^aJI ^1 jjl jV* iJp (^! jj jUL^ 

J-U si-*?- ; 1 - , 0 "*" 0 l^ J 1 4 r lv?'b/lc_^i! 4 P j-*j£ Jp ^jU^-IoIS 
. ( Y* ® <JjU^- ) lS ll'V 4 <tLl^! C-'li^aJl i-L p ^Jp (j) 

i 

,<UAmms)I 

* •* 

OLt*s!l siUji jJ (ji 4 J-UJ 1 I (j\^l jil! 4s*^ 1 l*Zx> Jij i 4-JUit 9 jbX-\ sl-ilS"" 

. >1 ,J-io) ObjJiJl ^jdl yb\ 9-La j*~a J tUi*Jl jl 

* ^u/Vl c Ob^J Sup C.* t*?j j^l <—*UJ5^l Jij 

t (Gepn plasm) (Idioplasm) 

OliyaJl JJS! ffez L-aJS * 2->U ^ 



— ).0i _ 


* ^ i 

ljut 5 jJa*- < 4 Ai yj:l}\ ojjs dJk Jjj . 'J* 

I jt£ *1)1 j Jj-Up j c (Chromosomes) OL***a!( 

l^Ju£ jl iijlii V d J* tP' sljUsfflJI J<^A*li»j)l !j* 

• ' « 

. IfTli, OUwaJl l<0>* j 


( rt Jjo>- > 

jLjVl _j ji ci OlivaJI (jfA*- 1 


























\ . 00 — 


( r • Jjx* ) 


wli ^4' <j >Jt j JJ^^--' 

W.iU_«)l»£ k |e (o) ^ \ -f- Y' ) J < w-*H 

Oj,^j^lsiM 


r^ — 

uU **<*1 '.1C 

VbA 

*>^liil j^U)l u «i 

1 

1. 1 
oiuf.n kt 

t 

(' :r )(V)'+ r 

■ 

\ 

u 

N+rxT + V 
(»') 

( \ : r * r : * ) 


r 

M 

\ f r x r -f V x * + V 

o') 

( \ ; r : r : t : \ \ : rv ) 

r ('+-) 

r 

tm 

t-f r x 1 4 -V x n-f r r x t -f- V 

o') 

A :TV :yV :tv :tv :a\ ) 

( N :r :r :r :r ^ 

‘(A+r) 

t 

\ • Ti 

^ r 

Vxn.+Vx |4‘rx«+*r 
s+rx«+ 

(J) 

JtV :A\ :a\ : a\ :a1 :a\ :Hr) 
:VV:*v.*TV:tV:TV:fv:YV:W:VV 

• i 

:r :r a •.*, ; » : ^ r^: WS 

( > : T : r : r 

*('+r) 

*r M . A >A 

0 
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« Jfi* fc * 

Av?lP SiU syrj hAil jJizi y y yJ U ^j*}Ul <b Jo.) Ut 
' j*b/ c eUol V c Ajy I AJto i jjiJl oIj ; AyljyJ! ObisaJl 
Uxp 4jtj . 50s-lj ifyjr J* J^i u 3 -J^-> ^ u A 


^l~JLi v yi OLUP J j*C A^-llJl bjbi-l <jj* i~yajil A^Jl ^-jLJ 

i ^jU! (jflSsii aaIx^I ^IvipVl y> m j£j J }! j c diJi yp (J5I 

y*J . 4i«b^-l *(_5*l*^ (AA A** jjj yA- 1 bjU-l S Ujj 

b^U-l (_J VIjJl Ol-J>>yil jS^ y l^V a ^ aU A>oc]I o*i* jl 


. kJi\j y3l j>i yli]l y* yi£!l jv.ju j Aj4jjj^*l 


A-ii-l ^P ^-bii <1)1 -b(j V} l,**)p 1 OU^aJl Ojl yi js^Jb ^ 

^J^-l Aj L* l) 1 AjyiiJl ysUM C»pll^ujy i (Cytology) 

— (Chromosomes) OL*wa!l jt oUj^j^j^JI a^L>-j _ Oby^ y 
i a j JU-i oL»1—j«jVI *UjI <Aa^sJu <u«I o Obbuvail oJLa ii «lkW iwi! p y 
tillaJ *Sb> d)t y* Jjl — ^ VY ^Ip — (Sutton) Oyb* i l)^j 

(1) jjL* i Ay i j J! ^1 yJl i)jJL*J Ol^y^aJl iJ yL- jo Ll>- 

aJI yv-*Ai) SiyU-l ^viJ (Morgan) Ol>-jy* 

j^a oljt.^ti! jt J yiJ oXh j c AyLl Cjbil£3l y tl-'Li^Jl y 
^Jp < ^ r v5s>C,j CjLi^jl l« JS' jlj c OlAvaJi Cj^U'i^- 

A^^/l J4 wJb- jS 1 Jp OUvl jJIj DjjjIjmj J i i yi!l OUv? 

Oli-aJl Ojl yj aJ b Alyall i jdS" ye- AliJJI ^ lji»U' 

« ' • 

A>bi ^P i*Jlp , OL>u-,<all ^ ^ 

(( _y»l>- )) ^v“b Ia^JIp Aijy»il — A^j A^Uil 

|L • jl f , ,. , 

J-«bdl ol Aib ill ai> Oljrof ^bl y»j — (Drosophila melanogaster) 
Ju^-I il)!j i l * jj yvt-P 0 (jo jJ S-U 

A* y^4 wt»j t jCilil y* jS^\ (J) 4il }\ iJp Ji J>-lj5l 

lAUol iJ.P 3 I Jkj Aib*tll 0*AA y AJdlll yol ylajl J^jbj A ^ Cf 

• AP f* } 



t.«v — 


4_V«II L> >11 

aJU-I ^p (J ^Xej y* £JUS ^ bj — j^l cJ9l£JS~l Jal*i 

oLivaii Jli&l j>p iljtJll aj_jJU~I Silll ajsU ye- ^liljl — (Cytology) 
lW li>! aJI 0>-j SI t ili^l j *^1 Jl *l,^lj jUj^I j, Uljjll 
^L-ygJ V Lf-U i lf-b _yl* ^ia>j I^Lv»Uj j jiJ Jl Jb-li SI jJI 

— aJLo Olij 1^1 >-I^j y^j Jj ; AjjUJu 

m 

Sljiil <Li>-b *1 j>4 ijA IaIjp bf j &* I 4*1 ^s^JI — iLkiw-4 S^Lp 

d*AjwLijl dd* +a£* 4 ^b la 1 4*A b o^Ip 0 

. (Chromosomes) oU^j*j^£3l j\ oLiwaJl ^t« 4*1 I 

4v* l^- L*Lc 4 a^£j u- / J 4**^li*l Owl* * (( 4.> *lil f Lm>-NI )) oLjc* j 
. (Chromatin) jn»Uj i ' cJ* j*" SiU <j ^Ukv»Vl 

c) ^J~l IJa tl)l_)uf y*j . ( Nucleic acid ) t£j^Jl ^Jp 

<S j&- U — aJU-I Si^ij . aOpUII aJL^JI A^Jall Ob jl aISU^I 
^j^ajijj . A;l j^Jb Aya^l ^ — OU y » jaj j$ jl OLi-*/» ^ L^l>-IJj 
Oil* y* i£*£t a!>-I.A; <A >- y ( (Sj ^ *ti>P SjJ-l ^ j^L^U* SljJI 
— j\ £ *vj>- _•!— <_£j j} I aJLs- I JU -\>~jj ‘-b l£~ . (_£jjj ^JjLxj jn**-y££!l 

a>-j (Jp aaA-saII a^JSJIj — Sl jillj . ( Nucleolus ) *byJl 

M jr 4 AjU-l (J *j>- (J* — (jA»j*a^-l 

j*ji ijJ- <j| j _J! CjU?>- jll (Chromatin threads) Ajui^l 

A^JtJI j . ULo) jl til jl jlTI #•! j-“ , yp If- jj (_pl 

SJU- (J Ul . j (J Sl jJl a)U- AjLiwaJl jl aJLjUj ^S sll 
A.> p i- - 1 I 1 Jwtp A<Ju.«l^v 2'II A^«<Jl ^l-^ 1 *■•■'* Ajjbl ^Uwjul 

^ j — AmJ A*li-I Slj, [£ ^»15^ • *>— jl 

U^jp jl Vl 4 OLiwaJl ^<* C-jU ^-tP jJp — A) J^>Jpl b'JjU-l 

oUJ! a» j *.* ^j>s l* I ji£ Ail i ohJl^ll ^‘ulikt 



I . oA — 


4 >')l 4 »^Jidl el yJl (J j^\sJ ^Jl Olj». ; ^aJl y* (jl l jl 

.(H JjO>-) 

j£*JI jU>- y« \ c i — aSj>- JT el jJ <J — OL*wsJl 

M 

JSv) jl ^S. a 4il^ ^Ijjl fj If I Nl < Jll j 

y* 4*.U“ J5” J J^>- y,i i (Homologous chromosome) \*r? 

f, " t & g. 

OlJ^,,vaSl y« ^l_»jl Aa^m »j ^li'o c 1**,^? j~^p 4*jjI Q^slt CjLJ bjl>- 
(j — (JjQl £•*>- y* — ^asiT CjL*^ aJLc 4 ^ 5 " 13 ! I <;lo (jj t 

. ii<U!_ji Iwl^Aj c ^l_«jl 4 *jjI 


( n JjJ>- ) 


C-. A ? uU j ‘^l_>* > "J jUJ} ijf — klA’flS"* «.Ap (J Ol*i^<aJl iwU- 

(J-l * j C (j) y * Jl; 40l>”Vl 4P (OY) Jb 4*fl*iJl 4P j^iil Jic 

• « 

« ^ I- 

.(Homologous chromosomes) ^\AloL*«^!l ^>) j&-i\ y • Jl 


(aIJ^JIIOLaj-aSI ^Ijjl ^<Jp ) 

(o T ) 

J«£JI 

rr 

ti 

jUVi 

c 

YY 

it 

V ; -$' 

Y * 

t * 

jL» 

t 

A 

^riiii ibi 

Y 

t 

^^jisC-A/i 


Y* 

Sj J)l 

V 

U 

5JLJ1 

n 

) Y 

J _j-ill 


3U« c^jjAl fU*J}U Jj^l Jj-I JI. J CjlJuvail Ua>J Lslj 

Ia^jU- ^ <j^l OLx*>- u^i V* *j't^ jl LaI^uA' I j*.& jS"\ ojb 


























\ *0\ 


i J ji» (_£»U ^klxj AodlJf j_g*J . ^P-LUv^l 

O^i-I «-Ia ,_/**{ j . (Chromomeres) Oi f ^J r l OLJ-I 

^ijl o j>- *)fl Ul . .Ajb*JI o yi5S"j U jl>- (J] 41aJp 
l^liU ^jU\J 4; jLJi« il*jl <L*,wail ^jia-Aj Nj , 

d/^l j jJaJl frUJl e j.A- 3 «IaU»* _ywdl , OUUlt 

<uJjj 3JL jl? >J? j*>- OLwJl 0 .31 jJl ^bJsj^l (First prophp.se) 
— aJIjjII OlJ>-^Jt Ajtwall ) 5 jW) 

• **V 

(Nucleo- OLlJjJSjJ ja \J\^S" f Oj^n^j — (Genes) Ob^l jl 
JUiilj oJ*>-J>\ StaNl Jlc j '‘. tides) 

5 p jl Si jkiA ol!; y>- ^j* & j£.Z i < 4 i/yi ij} *-\> VI ij* 




( r\\ j£s ) 


^\l»5t U$ A, Ljj i*.UU' »4>U hy^L *wlk- Cll^.nl ijl £ * J) W * > 

ty*y ifr ^ — •i* j ) • J* lm.) j J <li ,\i iWjA.I 

• lf\j} ^Af-d' Cr^ ^ W** - (GfcoeS) w'iJj*l jT <J* 




' aJI jjil jiU- Ji U .>_*>• (Gene Theory) jrA - ' hJ** oi^J 
u A lb i (Thomas H. Morgan) jl*- jj* .* ^l* y 

aav» l * » j» Uji) l« jl ^lku-l j 4 <jlo jJp Aw*Lai~* 

A^>- jll jl iUU-1 — oL^Ll jl yy jlj 4 OljJli AjbjJl « Aa (J o ydaZ* 

<r'>3' ^.j' JA* 1 Olp j*.s£- £jjl (J y jl — OlAvail llilJ 

^rj £ (— iliJUl ^ ^jJI l»iA a** jj ^A- l b^lA-l (_? oLi.-^all ^ 

O ^Jalj 4 CjLa--,^JI Jp <-l>L.A-l £»l y> Jj-Ui (J a ^Jjbwj jl?-j_j< 
jlj 4 aJ JjLAI (_^;-h^II <ii U y* OL^-I jyf- jl^^j p^ jbf 

ol^i-^all ^-jjll (j-^* j " &ry u * 1 *} I £* jbl ob-J^I 

. OljA-l dJLVl (jfu U Jti jj ^1 ^ ^yuvaJl S^l* jlj 4 iliCll 


Uab’jl Ja^j A jjI jlll Ols^zll I _^iS"" Jl U^ Cju -is j 

V j-^w< I j\>- ( JS"' j j^jj 4 A«^l»- *1 J»-b 4 OL*-*v2j tflJj 

IA AoU <U*Ji Ait (jvM (j^-j jr 4 J c b* AjIjj A 4 vS 

■ * 

A~b l« (Jl U JaU-l JJ^i ^^ajUa>- <U >- y j\ U JjjJ ^p Sj-bsJl 

• JL^*I jr* 


y~-Ai (Jp — l jy yj ^\£v«ij L->»>- — lfO> k'i ^^v2^l 0\j—J^I 

jJ U (JjLjA-I 4 4v»l>- Ajljj 44*3 ^Jp (j\>- ^ Je-yU . ,_^WiJl 

A**-_ji j-~i CjiXf' ^Jp y l» l ^Aj . jl jJVl ^Jp y U Jl^i»')/I ^Jp 


— Si y jr (J — JjlJ^wail CJlT" li j . OlJl^ll If- ^ Aj j\ 

i-Ull ^«4i ^|p jb^I^ <^l I ^ c 1 ^ 1 ci 

(Jl^iVlj Oli OLaA-I £*jj . 4_-jJj3I y*J^-\ A * jlalll oLJb| <y» 

. ( t * • JO ) j-JL^I (jywiU Alb&l ^il ^.1 j v^ 1 


: l^l j- jlpj) ^ jflS" JT j o>-ji j 

J Sj^>-_j 1I ; (Somatic cells) AjU***^- — \ 

. OliyaJl JP A) yJll J j^l^Jl -U>- 



- 1 .*U - 


( i" 



: (Germ cell?) <L* jijr ( T ) 

y^iSj Jll b^l ^ 

Aydbst *Uipl ^Jp lfc.5_y>- 
bp * i. * ; !$:'TT” r|: T *UipVb O jJ ( *L*J-I \ 

AjUj ol . e . „to qa jj^bLcJiu ^LJL._m3 ijf" _} . AjluL* 

jl 1 1 <Jp L>^~ ~ “ a “ ■* ^ . T). „ . . I, i... , 

i ,\ ,, , m .. ‘Hi ^ ju. 

Ju oL- uJI <»l JJ . *U/^I J 

• ( cf ) *blAJdl 

aj . (Zygote) a>J!M ^ S-b-lj A-lit ^ J.^ SL>- UJj 

a>»5^1II j . (£ yi<l ^>-1 j (_£ J* <-j u a^xJ 

^LJiiVl IPa j . iJUl -0^-1 Ol y» eJp Iblj^ls 

j (Chromatids) J>i U ..f^ 

Cj LiwaJl J>JP yjfiJ jJp AjXu>- aJ>- jr <_£ ju£ dJiJJL j . (J 
^JJl — ^L*xJVl ^ £-_yJI IPa L -^ j*t-i • a>J} 0 I (_$ ~ 6 *yrJ^ 

. (Mitosis) jl yul.il y\P ^LJiiVb — OLAydl Ol^au aJ ( 5 y 


. A.*b£*l ^Lul^b i J L!l ^ j^ y aAx l Li A>- yu U# 

^UUI u 3~dl jjl b^U-b obLJI (j Jto'j — A*iuUI L^Ul 1*1 

OUajjJJ A>oil ^ai-lj ^j^sjLU b^b^ Obi ju^-l <Jj Ol^JjJI j 
A ^-Ijjt (J ^UdSiVl JIP CjbJwall jU — Aj jdl obi jyd J j 
j>- 'b/l ^wall obf-V iUi« ftl^tl <J Ai> jJs JjU J^xIj j . aJj|^ 

AvU - 1 oJ)lp yi I . jl.«..yll ^■Ap i A *&) ^P viiJ*^ 

^yjl ^l-uij'yi ^y* lj^ C-® yA; J , Sail yll aJL^I^II aJ^*I jI AjwLub 
. JwaiJb Jj AJ^ 0»a;>0u-j . (Meiosis) Jl >>-Nl ^LiiV 1 


ji>vi fUrtii 

b^l Jf 4 ®lji ) t>jb"-l j U i 



i.A*!l iAa Jlc j 4 Lk.-v* <S y^~ (jU«iVl aj*a*«^-I 

m m 

y"S> j*.£ J,| y.*V OL*waJl eJU jl j 4 OlJuvall ( j Y ) A^kdiJl Afi-j*^\ 
^•X*!k j c l *k~<a y> y* oj>cj A&y*£ ^ 4 

m ** 

jU)'l oL>- 0 ^LC^' -*- J • 4djljtM*ai] ( O ) AOU-^I jO-^I 

y >"£) *U! CjlJuvall .xlp <j£ ^l^usiVl y* y£ ? y *yr } y* 

( JiS" l^* — Li*>U»l jl 3] . aJL«LJI Ij>U--1 y* 

. (Diploid) AJu^ail ap aJ\X> — jL«j^i/l AjwU^-I b^l^j y* \&j>t- 
^•Ap ^ ^Ugai*bll y* ^jdll 1*^ * j*U 

4 ( Meiosis ) »lw^;Vb ^-LtaVl <j\>- 

C->Jb*- ^£> . (Haploid) AJtw 2 .ll 4 p y^\ ^£.>U-I £tJL« ^ 5^d 

M f „ 

^>- *yi J ( jlj,-J>- ) \S ^ . jjxiJi.Jtv* ^U-bl- Jjli \^i £jl j\il 

— ^ o^ ; dU-bJl — 4>&itAll el CJkS . ( < ui;j ) tSy^ 

yj &$w -b«; ^l^w4i*yi 4>*5jl!l cj U?ij U W jjN>- 4 *L*.wail 4P iLikb 

; AJuya't At- $*^1 aJLj iuJw>- aJ>- b C..IT 


cJ ^Jl^Jj JJp (_^ijfO“'i/l •l^fij'l/k Owl>v.,f Okj till (_5 Ul 

(_§ A-kv2. ; -!l kj jU-lj T-kikll ^Il . JJU.’ aAx~**jV I 


cjUi J aj-uJ-i [,yji\ jiT 1^4 _ ^ji ^ soil j\ i^Uu 4 ouiii 
^Ujl • (J,i _/>-Vi ^1 *^sjVI yt- ^o ,j ‘ , A*k.^a } I ap^.^ 1 <L*Li — y ^1 
b j> I (Jb I ijp ^jp- A^-kj A J <> *■ ^ _J'b=~l ^wll^i-l ^J yM ■ 

cL^.CJ ^Jl J-l OikS^ ll « . a>,« J ,^-l Sulk Jl <uU-l j! Aj-L «^-1 AaU-I /J'- ; 
iUXlfSy^Vl jj^s'i . k Ajjwb ^11 4 p^JlI 1 Cj'JI.JI ^a>ul ' 

r ^ y Ou.l>- IS) C-^ . A^^jll APj.^1 SoU»1 

• 4 • 


4 Ailbwi-I A-.l^-l eJ> ^>-jl I >Ok^M,4?.H 4>wl P 

(jjk^J oLill ^k*:) kolp bjjTw* UI^a.’I U 


Jp a-tJM'I o y>-\ 
jjj; 4>i5^>lH 



- Mr - 


• til j* 5 " VI Oljla^ 

— JjNl ^LJiJVl c tjvJki* j^4'u«j:*l J,l jot'll |»LijVi ^.Li ^ 

<Sj^ V-> *~ (First meiotic division) JjVl <£j ^11 ^uJilVl tya;l 

ol^JI <J Si^>- 1 i-tP i d -i^ 1 ^|p o/Us^lJl ^4 0 'j'JS' 

•• • 

jr jl.1i v j, « j> j ji^'ui jfijJi yt«j Vj t u^'i 

oj? (Jliil cj$ j*J tj’j I l-Lj jl 1<S..4 

J»1 oljj JS” aJ_* i (Second meiotic division) <jl-H c5 jj^l 

lill-Lj c ^jjull ^LJhVl (J (I 1,4 lc illijf iZ^laj 

> •> «• 

4P t*^l AC- ^*.^1 4~U<2 1 0l^J (J- 5 ^c'-"'*^ 

1 iLLj! ^ iai-i ^ J/.v4 j,*> iLi-yaH 


: J iySl f Uftl ( V J ) 

o _/iil j^k'l Ua Jjix j ; (First propha.se) JjVl jjkJi (\) 

*I-UjV! -Up J jkl 0 jlal <dU; JUa^- 3* <Up <3Ak£ <uS^J j ; Jj^l^LJoVl 3 

idUl j ji\i iLlvsV! 0 ! jJlj c jl o£-l J *1)/ OL*wa!l jl J_,>- 

jjr p 1 CjLi.yall Jp* djC'^V 4 oAtP^*.^- l r l ^>-1 t 4/A.>A^aJl 

’ • 1 • • • 

: iJhJI Js-IJU; ulij 


OlJuvaJi j-lJ J (Leptotenej JnJjnJJl jl <hi^)U)l <&?■ ji.1 ( 1 ) 

• • 

Cj\>-[a*'A lj~lp ^Jalu i ( \ I i • \ ) AaJj j <LU1! ib ^i? Js jJnS" 

Ol _/t* <U-^> j/» J.U-I 1 ‘Ui.ii t iilx^ 

. ( Chromomeres ) 

J? I ;-* j l (Zygotene) JnJ j£\ jJl j^'l ii?- J,\ ((_j) 

. ( Y : i ' \ ) id J*Uil £jl>5t (J 

uf l '•*} \ (Pachytene) j' ( > ) 

.'( r : { •■) ■JSlA ) a! JjUi Ju.^1 



— \Ai _ 


JS" l r ij : (Diplotenc) druj^dJl jl 4^-1 jdiVl £U- ( ■* ) 

« ( £ : £ M J li~ c (Chromatids) ^.*0 iii 

a! JJUil (J^ 2 -^ j dr* Oy ^ j 

4 <U>- jll fl j-ft (J AJjji (J| ^1 IX* 4 (S A£>- ^4 

. t^r 1 iLo j'i/l j 


^..<45 ib jj [{*» j ifoiakinesis) ^*wXtS"' UdJ! jf 4 ; u&xjl ^11 ( a ) 

i 3' jdl c? ® j£k~* j 4 aDQJ aJ»,^aJI oUbiH dXf^'j 

AJ ^laJI ji- (J j3~)l\ OlJUaxJl f j£^ m \cAj tjijb (JUj jr 

. ( ® : i • \ ) 


aj^JI • ( Fh - st metaplip.se ) Jj^l tj\ jp^i l jjkH — Y 

• a*1X 1 ^ ^vmvVa^I ol^Ji dr* ! j ^ 4 ^ c jj ^<ui 1 

As*. ^ 1 ^iXl < — C ^^ 4 3 ^4 A*a«a1 I — As3 ^*1 1 X^*X*I 0^*^Xj 

j ( *\ : i * \ ) aJ^xII ijl jivx'Vl <_£ j^ssi.1 (j (Bivalents) aU^l i 

(Chromatids) 4 *vw» uiUail a*.-jI _»l dr-^* dr* (_^r^ c£~* <J^ 

(_sAs;^' dr* -* ‘ (Centromere) _/«* j ^ J^V* -^y.j 

. aJX! ^ JisAp i L. *V2.i L C aL^s! I AsAs^il ^jill I ^sAp 

JT” Uw? : (First anaphase) JjVl ^UoiiVl jjkll — Y' 

: UXl Jal e_Ja* JS" 4 dri^L^U dM^fl J ^ ^1 J Jw» 

dJJjjj , ( V ! t * \ ) aaI^A/* J| aJ jill Ja 4»tij 

J^xi-O iS ' ‘ Jf <J* Wlj Ur^ ^ dr* J 5 ** 

. aX^'^I aJU-I (j 5^_^>- _jil CjUu^I ^op 

j I (Finst telophase) Jj'ifi (Jlpl j^leil— i 
{£ (A I 1 * \ jAj OUl^J dJjX ?elJui , 

. aJ-k^VI aJLX- 1 ^ 5:>^>-*U oliji^ali ijp tJa^J ^Jp 







- ).Y\ - 


: JUll f UiiVl ( U‘ ) 


li v 1J ^ ^y J-i ky J . 

* + m » 




UVl jl>Nl 


. cpUH JxiJI 


®> v ' d^L^all >V I (Second p'ophase) Jlill jjkl\ — o 

^-Uil <Jjt.*a.': o jSsj \AiJx- ; i * \ J5vi) ^rJJ <■£ .r 5 "^ 

. J jH\ (5X^1 JjJbJi J Aj;?- jil 


O'i! ^*.4 jjSo : ( Second mctaphc.se ) ijliJl JjkJl — *1 

tj J**l ^ iS * 4 — c m *y~>~ 5il>- (J — (J 

* (J Si <j OlX-vs c J j)}\ ji ji*y\ j jiil! (J <jj£> (^iJI 

. ( \ • ! £ * \ ) «X- J jk* 


JS iLa.i I (Second anaphase) (jliH ^Uadi^l jjkl 1 - — V 

y*^ ■ cJ- I iS j to vl aJs — * i^'T^ 


iwJci U 


c 


• ( \ ' : Hp) au j* X* X 

*-:! : (Second telophase) <jtell J\pl jjkll—A 

{ml? \*?*~*j2 l/-to y^.AftZ-'-' to CwJ l,toA ‘Ito/sj I 

y, si j> I (X'UA^todil »Xp- i ^|p dJlx (wkisi {£ y'*^' 5 • 3X*A^-I 

t ( \Y : £» \ jCi ) *U*c- 0 y^'n c 4-JL/»Nl Oj‘ j^-I a^U-I 

AJ^jd S^>-')/l 6 J&j £ AJ A> d I £jjl dl 4,‘U^'^I Si ^Jl (idlXj 

. Ot'Jl (J< Cj\+js.> tJl j t-IaIII y>- A'^d jl <jl ij> V i 


toj — OLiu^all i*tP jl — Oljt^dl i) JXJl c-i jA; J 

(Gametic ntimbey) i-tAJh J* C. U ^' 

% ((A^a-oaH a- A. ol>-l )) lj-| rlAUI ^ < * > ‘ j! ^jJI jl 0 toX*.U clwii j 
AoU-Vi ap j^l j* Jj,-oil jxJI v3jaj U . (Haploid) 


<J OiJi..^a!l xtp Ul ; ( 0 ) SdU a) y jj^ (Haploid number) 

(^toU».4 , l < _s';*^--l idjdb 1—5 .*toj — vM Jljr-^Vl Ji;S — Aj^Utod^i A*IA-' 



t.oV - 


iJuall Sujol Jl 

aJU-I ^Jp j y« dJUi ^7 Uj — ciliJfl Js»US 

oLivail Jl&l ^p aJ jt*Jll a>JU-I Silll *LaU ^^p ^liVJ! — (Cytology) 

bj Ait 0>-j SI 4 ,U^i Jl pI^Ij jU>^l ^ aJIjJ! 

^Ja^2j ^ 4 l^-b jJijJ IfUflUJ j^w ^11 ^Lv^^/I J^-L Si jJI 

— AAAJ *— ■’l t) ^>- Ia> l^JU-l J j Jj 4 Aj jU~I<4 A>-j«Aj 

«* 

4 1 Jl] aJa- b *• I V ^jA U I «Ap If I aa I 1 ^ — AJ.tb.w^* 3 i Ip 

SJbJjJl Olii jJL| aJL* dJUJJ j 4 ^Ukvs»Vl Obi S.sIp 6/; Jl 

. (Chromosomes) CjU j* j _^il j I OLi«dJI ~4; ^[ rf a'^(! <aI yjjl 

Av 5 l>" bl» A*Jl> (— jL*i»>^Jl (_J A*v^l^-I 0 «Aa_J (( AJ^elll ^L*t>-'^l )) 

. (Chromatin) 0«U j ^Jl .jl ^vOyall ^-l (J# j*7 Sil* <j ^Lk^Vl 

Ua Oly? . ( Nucleic acid ) (Jjyi I c£>^ 

«• 

U — <uU-l S \j>_) . A/OpUII A*jI* 4^H A»uJaJl Ob jljj'yi Aklcs>-1 
Jv2j1j j . a 7I jjJl A*alsil j_jA — jl OL*.*? y* LJ>-bj 

S.ib ^jA A^*^i Al^l»b J&- y> 4 (_£j aj *-l!wP aJU-I ^ ^P 5 JJI 

— jl — (_5 J l vid aUIJO J>- «Ai> lT" . (_£j jj JlL*j Ohij-^51 

A>-j Jp AjVjiwaJl A^jJlj — SUJlj . ( Nucleolus ) Af^J! 

^1 • o* *-y? ^ 

J«l ^*!l i-bi. ^11 aJI jjjl oUs-^ll (Chromatin threads) A*L*wa!l 

A^*ijij , iL»j) ji iij*>. ji iij oiri *i yM . (j^^i ^p 

aJU- J U! . j^JI J> j SI^JI aIU- Jtc oU^I jl UjUj/11 

Aj y/ lt- ^L>-l ^jA h"-il J_tp J) A«xJbs<£ll A^A-iJl Jy ? A-Ji-I ^U«A>I 
J (jjzJij — aJ aJJ- 1 Sljl ^ J^j • oLi^ jl JSjJI 
Jp jl N] i C->lA*vaJl ^ OjU ^*ap Jp — aj-cJ-I l^U-l 
oUJI ii j*a J>j: U I yts" aJI ^>- 4 oUl£!l t3>b>-l 



1 .oA — 


<Ll>- AiM iu—iil sl jJl (J y&j ^JJI OLam^I y jl jJ- I jl 

. ( n J j-b- > 

jSs/JI (JU>- If* — a*A>- JT sljj (J — £j lAwall (Jal^-j 

J& ‘ ^'jj' J V' c L-JU Jlij r*^ 

n 

y i^U- JT j tftt* i (Homologous chromosome) U? \*y 

OLa.^II y • jl A*.-vj <_4 ( LA^yJ jS<P- Aaj jl OlJ Ij^\>- 

(J — J}|Jl lL*>- y — OIaA^v 3 iJlC A^S”" IjsII A;l,0 (Jj t aJL%U 

• 1‘i^Aj c ^Ijjl AajjI 

( n J >b- ) 


— CjU • jl -•*>-« jLJJ y — S-hC- <J Cjl*A-yaJl 

j C (j) yjb A.oU’-'^l AC- j-o-sM J (jY) A^Jliill AC- ^*S~I jJiC 

* « 
m ? *■ fc 

.(Homologous chromosomes) ^l^loLA^l 1^1 ./.>•' VI y Jl 


('&$.! ObA^all £-jjjl £*Ap- ) 

(OY) 


rr 

t*l 

juyi 

yy 

it 


Y * 

i * 

jUi 

i 

A 

A^lill AjLJ 

Y 

i 

^jLCVI 

)* 

Y * 

'S 

IO 

V 

u 

aJLJI 

*; 

W ' 

Jj-ijl 


31 y*U (j jj-il ^Lu»y) (JjVl J^-l Jl <-3 cljLvjvall lwa>ti tajj 

ba jjhf If (j^^l CjLv*>- ya* j . J/Jj jl bal a ^V I 0 jA J 
























- — 


. uU J ( I ) 

• <y i^-T y (<~j) 

• <i'r tii 3 jjjill Li ( >. ) 

^lii;_ ;jj| iJ^UI jl — £ni^L!l <j\Jj aJU- J : 4jI£J 

Sjjl>cll Ol^l (^uiwajS" 

( j — I ) Oj^*b SjjUcil OL ; 4*l oii U j* J liu . J 

: (jt if” ^Jp L^Ust^J I Jjlc 

( j) 0)(*)0) Qr) (v)( ')«-( 


<J)(j) (*)(*) << r) ( V )(I)^-(JJ^^ 

(Monohybrid) cpU'S/l _>l — ^i^Ul jjlj 4JU- J Ul 
j^Uil 4oUi« oUbi J (jj>- 1 a?-yj oLJLJ J otiJU 

.(t-rj^i) 


£ <> * •>- 1<W i X O^lr- J» Jj ^ y> 




J o 

j — ■ -> ts -> <_s 


> r 


:•• '.- * / 7>\.»f 




a-« 



ijj:» « ^ I * i»i^U o>U^> jrA.^i j- 

• t Jj- 0* ) <J^U>'<ix*^ 4 j‘v^ 1 4f<*l 


« ( v ^ ) sist* j v vi swat j&ji ji 

‘(cc) j (^^) • <**) • (^>-)|- (<SJi) ‘ (<y»^) 
Wj ( ^ v V ) SofU Uj iLlidl CjLJU d j& j 
S-^l ^'jj^' (J j^tjl oUill iMidlj OUJL-I Ui . ( >LlU >■ »~ ) 

4 (-'cr') 4 (<j ; ) ‘(^f)‘(JJ) 4 ( iJs ") 4 (^^): Sj^ft 
<J*" a 4 cr^ 1 J** ‘ ( -* ^ ) ‘ ( JCj )‘ ( ^ * ) t ( £* ) 
S^Udi ILJ I Jp Ju, JWI jui jU sjjl, ^ j*c jlT lil ^ ^.j 




- \ »V1 - 


Ojju jV 3 yUt 

UU1 oULJdi 

•» w ^ • «* • 


OULill (J j U <JaJlI 4jIjj)I (jul jj& Olivia:;! I ^aI y 

U 6 y>\ «JLa 1^>pL< jl Aj^lajiJl y>\ j^Vb 4 jL^VJ ^Ll# jl 
j^ill IJU <j <^j\j . 4J*-Ull ^jul ja iM jUvi^- j^Wp 

OUJ y ^r 4 \^*o ^U- (BLffen) j^;{ iU*«Vl 4> aU L* 

L^«5"b )) jJaill y ^uJll — yi**>Vl IwU^li y> J, ^ j\a* U*J>-I i H' 
t 4> Jjtf _;>■ Vlj — ( Puccinia glumaruni ) « ^1 jUjl — >- 

oivs»yi 5jjiii c iiv^^y alu j yy i ^i y i ^ 

^1 y I jrv j (Jli U lili . X * jUll ^Jp SJtfL* *jup 4 JU-I oJa ^ 

ajW^U Uli ^ >^> £ : JVlT Jlill JJLI ^UJ jlT c J ft\ JJri 
ij^>- jy f (jUi 

0U^<: oUIjj jjUlp U» ^jUil jl a,U>V 1 Ul# Ol ObiV 

. AjjjJkl jvl 


ajI jjll *LAp ^ e >p j (Melchers) <_/* ^iX» o-A*j y 
J>»Ip Jp <Ju>* I,. 4,UbU UbsJI jl *U^I y>\y*l A4jUil jl 
— ^<4 4 4 J will 4)1 j^l i _jl 

jl -b- j — 4 j 4jIv> jU jJjI* y- VI _j i ^Vl lU^II ys ji l^-b-l 


. 4*>«Jud I 44^31 4 j 4 jU«3^U aJjU'mJ SJjLJI 44yaJl ^A 44 jIa« 

<s^mJ LLy3.il (_^_^* ‘■L^ 44 ^Idll 4 fl«/> ol l)L^II >>— I (j 


. ^yb 4 jU^^u 

fif ft % 

I4j^>- Uw» ^U; jl — aJxII (j\ J "l y*U <1 jUl^L — juL £jJsLU*<l 4>J .. 
5^j>- lL.a>- y i [y y y J,\ 4j jUtJI OUuaJl JS^ 4j Ji*£i ^iil ^ 



- i.vr - 


jr* j . -Up SpUIIj S J*jj <*jC*d\ 

(( y5jl* i) Liw> isUju-L <J oi;UI c-Uj 

(( <JhjU i Ji )) ybj — £J|JL>- t*JU jlS" (Marquis) 

fl ^>-1 U^IT » ^viJ' /Y c5^ — ( Red five ) 

Si j>- cIm?- j^ k__Ajli -> Jh JjI/ >Sjl* cJc*f ( Red calcuta ) 

— ^vajjl <_$ I j&*5 4L* j £ I <dli C-$yi (Jj 4 Syjj 4 - a ‘w*M 

jJ>- dJJJJj 4 ^>w — (( )) Jr* 4X*^» 

J/ ^11 (jlsUil ,***•>- (J (( cJ^li )) (J^- K M 

Sib ji <JL>*pi <-Jjb*dl jJJi Jju Jr* <I«Jl _jj .Af j . _/>-Nl t_Pwail 5 p 1 jjJ 

** 

C--aijU-lj i^byij <J^*y t3lw^l jji* 4 _)\S”jll! Jr* £vSJl tj 

, <J*Ii*pNI jr* U j&j 

+ 

cJ#Lv»l *.* CjIjLJI (j2 * j jr* ‘byi 0 Ul<~j -As j 

j\ owd! l*} — CjUJI y&>- jr* — <bjbf i^jjy 

^2m jl jr* >A^- j l* d-Ui ili*l jr*j 4 y>\ _r*^ <l*jbL* SXJ?- 

— (Blight) y> j£ a>U«»^ 0 <11* Sjjl^tdl SpjjJ II ^y^lkJl CjIiUJ 

J>- j7 \^ju — (Phytophthora sp.) (( jy 4_-vwll 

_/Jl ( j*d?llaJl . ^y yi dJJ-5 ^j\j£j \jjij+£ ybWaJl jr* 

<Xs- j , IjjIs^ j^Lc V 

OlijjJI S*L>- Aff-Jjjll y* J^.11 .l*jUll ObjJllI aXj ij <0^1 

Ob*j*t)l S-L>- l^***>- (Jj^l J^-l ^1 yl dlfT" 4 y9 yt AjLs^yJ ibUlIj 
yp w*bji>t)l di^>- djiv’ i^*»J 4 IIJ-I oJA A*_^LL* 

^^•1 il yi J^j OLivall 4 ilv^Nl 4 ^LIj yp y » yt *U jli* j 

^ j<yj Lf_x 4jiUll iJxil JrvJl yll c— P- (jll)l 

x* jLa*^ <j Si yivi] *yji yiiii jy-i ^iy I 0 ^ ^yhJi 
i* iykii <j jU*i!i otb/iii jjvj iJuJo^- ij*>L« y 1 

■ J>A 



- i.vr - 


oljlJl J & jrt I 


AAj jll iUall O 4-J^Vli. I (jvl >11 aJLjJI OliLJaJl OJLL-I L Jju 

>- (Pure line) aJLJI aJ^LJI aj>jj OLLyaJI Ojl > ajuJ> <j\j 

i » 

0?*jt! lij OttlJI jl ^Ul ^Jp aj>JI oAa ^>j 4 ( Johannsen ) 

il ji\ l> £y) — »— 'IaCjNI £A I^AJ JaU-I ^»Jp Jp Jaj — iJb 

jl ifJiSi Jxi l> V '- 1 *^- SjLiJl 4 (_jljj!l - 5 ">l aJjI^.* 
. OULJl Ao^j jd*X<£ill jtiijl aJJ j (£^ 11 *— Si^Al ^A I-Ia j C (-*>1 awV1 


iUI <Ji J^ > ^ >11 ^UoJVl yi Jl a*UI gSUdl ^ J 
( Chlorita (( Ujj J^il » 5 jJu>- jut*J J 44 JI y* oV^L“ 


J Jaill OljUj » \£ci likiJ vUlS”” 5 jJi>- ^ j c fascialis ) 

A^ ^ j>.P I ^Jl ATpI jj ^Jp ,iAA' 4 A^jIj ^ llai^l 

o >j-l dAbo ajL?^U J>-lj OlJ jj 4 & >Jj . Ajjl^tdl a^>- jll y* 


a1 xa) A>li£ jl£j c jlia^l Oa) a aL^^AI aJLIaII oJ,j O ttU S-Ip y.j 

• -A ^ • • t «* ♦ a « v * 

• •* 

• fr “ — M 

«JLa j jlkjn /1 apIjj jUi jl j aj>jU a*N! oJLa y* ^Lkxi) J > 


S-UJ AIpIjJ Uj >J j tJb ^ci! j OLJI Jjp ii i jlialVl 

<«-> * ^»JJ Aj jJ*^\ 4£ A*jUtll At t/3j Al?Lt>-l (Jp A>-UJ ^A ( **• Ajl^i 
aJ^Lu il £[j OjUTj (Jl A;lpl (J ii«lb (£il (_£>- i Aj jlsf^ Aj l* 

4 * 

. jUalVI dJil^o (jlki'yi ^Ijj I jl*£ 1» > AJ> Aj5J 


^fcjiU!! a! yj’jj — CjULAI >1 Aj J & j ^^JaJo (j^l Ji j 

^Oll ^>tA J C (Jl A>AsO diljj — ^ 

(ii / ^ dr 4 ^^-Jl a— J C-JtflJjl ^Ip aJU >Jl *— i 'U^jVl A^i 

• /. ^A.iJlj?- 

OljLlSJ (£3 jH\ A.^1 jl j jo ONli* j^aX 

* • 

Oil Jms . >ai\! Aj—iJb jt^\ * ^*i!3 A-JiL U^Jb-l t j>>*pi OLlP 



uvc - 


' fl ‘ V 3 <— >Uol £tWl}l OUU (j'o (_£i jji)l C. jl^eXiVl l~J j\if 

jlic c { Triticum pyramidale ) »3Uv*' Cfl>. Cr* ( 

. y^A^-\ d^ij l*XyaM 4Zaj\aa OwUio 

(-jljo'yij (j\>s,J! oULf JtA*x*«b — (j^ 4 ^ >Xtf4 t ^ladl a)U- (j ui 
•J 5b^> s yi ^ j^aA jij I SJj J>>- Cj'b/'>L« — OllLm {£$ jH\ 

< JjP tw^uJkl <J l jP j* 4 ,*j\2a Ip j-Xaj I^Ip jlxc U”" t Vjyk\ 

i 

. (Fusarium spp) f ji jj*i!l 5 Jai y* £ \j>\ 
c <— J L^vj 1 l 4 #Jp^aJI o i 

MM ^ 

-Lp IjJ (_j^p ^ 11 OU*a)l . OlJl t*i>l L^StlaJ JX*I ^Jj 

0 j jl J I £-L>- jJI (_J ^ O ju J/JAliJk! 

Olivall (jlJjjli l)IU^ <W>x.»-j i-lc- ilojli 4 l^j 

J^* V Ua-J c£ OlAv^ Jj>~ j? IS” i l^i cJjP^il Aj jl>cJl 

* » • « 

Cj\a yajl a 4 a A+aCJ (Jjjyll U*Ijj 4 _/*^ -U*j AXpL* j ^1>-U)I 

. c$ SjlJ c->l>v:j'yij j 3jU 

M 

_/i^J! (JsL^I (jw>tj l^all <J Ajljp! <jdt y vl«iilwl 4#j 

M M \ M « 

y Sij^uJ.1 — jUj'b/l jj^ 4 ' •-Ui . iJljJ-1 oVt>LJl 

3 ja (j\j (Hybrids) ^y^A ^Jp d^ya>tAI aJsL^jJ! j\ju)!'j — ^-jU- 1 

i^l-itjl dij> Jt^l O^J ^'-ijd>5l jlit^uU jUJljlyVl 

«* « 

jiUI jlS^j . 4j?L*JlJl 

ap_/v« J S>.^ 5ilj j — iijj^Mj* Jl‘\£' j (Suffolk) 

M M 

jAj c <T" I y ^ 'bku ^j>J1I J^A>- ^^1 £ijyj i_J*i3i pUi>-1 j y^l 
^lipNl tf- ^j'y JaJU-l ^bp'yi jl jjl Cn9w>1j i <£ J* L5*^ 

^AAPlvaJ i^" 4 JJf^ J / i * AvwXj A*^**vj*)/I 

^AjJI oy jfi- jtJSxMl 3 j^Sj aS) (JLi^Lu ^x*! j :,{ Aiiv^ 

.(-.JIj^Ij jj^'j JaJlj t/jUl' ir 



UYo - 


M * 

ijjJto aJOL* ^-UiV C dLONl (J^ ^4*2^ 61^*1 J,} ^*Vl j>a*J Codki 

^UiV <zj\?-\ jKt)}\ tju 015”^ . ^L>-M! JU>- j J>i*!l <-lS^i jj\j 
( Directed A?-jl! tJsyu U ^1 >il ajlxdl Aj^wid! <U^LJl oJa 

J ais ^sj *V ilji'Yl ^ju ^1 jj!l jl (_£d)l < marriage ) 

d ju Oli Ad a) >01 ^s>cj l oLpI ^ \j (>*pI J>\ C-ilpj^i 4>iS> 

j£) yijjll aJOUSI oLmII <Jj.> aJ > 01 Jl^-j Or 4 ilrdljj!! Ov^ 5 "^ 

«■ *» 

^15** «-tjl l**l 1 t^ ay 4 ^J.*3 0^ 

^c* ji £-bJ]j OLoljwOl eJlA ^Jlx’ CJlP 0]i . ^L«>-Nl d^5 "! j 

^Uxd! a>-^1! ^ (j^ j . A^lcj Oj^ cJU- V]j 4 ^Ijjll 

Aj ^ >ii l)I I* AjIpj 4 Aj _> d! t*Jl (_J aJI^X^I w—JIa«j 

( j&\ j*^\j d^UWl i£j£j >A ^Jtll ^Aaj jA iJjl* j^i-1 fj &v 

I j>*Z*> ^ ^>\) 4 dlibl ^Ixj dj^ ^IjjJl 

& & ff 

, *-15"* JO! Ia > d U<aj j* OLad 






1.V\ - 


il ji\ ^ r-jl j*Jl Xpj i #-lva^Jlj Vj j~Jb bU C «-l> jj 

'. ail ji I ;ju Aji-Ull A*«xJI cUlS”* <J^" j (J 

(jljjll J^Udta il j*Jl ii^aJ Uj*j liU ( ^ * l3jjl V I <>^1 ^ ) 

JJt 1 ($*■ ^j' 1 _) : ' ! ,vB ,jSU (•_■) (jljjll J»U)1; y^UI Udj (j-*) 

: ({.* j£i) j jjfc U (jlill 


n^-i 

/ \ 

@ 00 © CoWVit^'i) 



( i • « j£* ) 





0 J <— j^I^j (_$ ^Sjwi! ail,**ij! iJl>" £ j 

— ^I^mJI L*a v^ _j — ail***)l i_, t OSv 9 (_jv 0^ 

l£ c (jcivaJl jju Ua**j -UJ ^!l i 43j)\ ^ Ailtf aav 3 jj<J& a^p 
(j AJi4*Jl A**»i5li i A-L^-Ij AJ^iail J Je& AjiJUJl <LJM tfljliaJ iillA 

, < \ : Y : \) j> l^JT 


M 





jA \S" — IJp’lftj jl J«l J>-I-Ui jjP A^U! aS"* jOSJU diL*Jl 

<£ J>-\ J*l jP Jb »- y — ^.J-tiVl £^U-4 )I j Jjjl CjIJ (J ^jw> 

^ J«l ^x!l 6 Ja j — aJjuJLI Jell <>_—>- — Aj^Jail j Jail v_o~J 

• 

. (Complementary factors) aL$3.I ( I ) 

. (Epistatic factors) AaSsJI^V I cJji jl jixil J^ljdl (V) 

. (Inhibitory factors) A*ilJJ J^I^SI (>•) 

. (Duplicate factors) A*-_jijil i ) 

: (Lethal factors ) a~U 1 J.*! j*)l ( a ) 

. S-l>- Jp J*l J*!l oJlA 'jA S-b-l J JT ^jp JjJPxXU-J 

: a\KS I JaI jaII 

a*^*JI ^ ^il <— J| aJ 50«I J«l ^*JI 

cj'j ^ C*-?- t *-V jUI Ol; Jp — M « P ^Ip — ( Bateson ) <l)j*»oJl{ 

j? t, t. 

5^j*-tx«v« A>-lii] j IjUjI L«Aa>-l c v-jIuJI I-Ia 

m m 

<j^pi -Up j . ALkUw* Aa~Ui c-> ^>-^3 J Uaj TjIa jl 

cIj jJsj * jUj^t Ajil Jj'i/I JpM ^ cl* <jciu«dl 0^. 

p (j 1 * — 3-Uv t ( v . ^ ) A ‘ .»«* 0 A-^l^^^l ^jldl e»— bio 

A-JL'I Jjr- • SiUad.1 Oli^H <jc>-jj Jp ( J {/'A J\ 

. (V M) Jl O : r : r M) Aijyd' 

<,^cL*1p tjw JpLsJl^jp ?ul; (jl^t‘j'^1 0 j^l <1)1 tdita >~ d j\i\ jSj 
- a <— - - 

‘ <^) j^J (£r) j*j^ U 6 -^^/ >JJj i jjj JoL« 

( 1 * *\ j£J>) ol jjN13 ( -> ) j ( >• ) Jlj^l ^ ^ oL>«jJ.I 0^U51j 
. ( <1)0 j! ^-r- ) -t=»-lj -\JU J<U- Jp U^~* *Ua,Jl jIa j*Vl 

VL‘^. j' o jfci — ( j o >■ ;j\ jj)i — jyy i yi u 

a»— j o_j^y ^ ^ j t 1*4 jjjJjLJl jj^UUSl JpIaJ jLaj^I 



1.A1 - 


: >j*l VW A ) : ^ JfcJI JJU *1 i ij4 lill j>Jl 

. J&A u* * jlaJwll l£” ( jIaJNI V 


<*^JVl> 




(J JViUi) 


(^y) 

J* 


( t *1 JO ) 

jo 0^1 x f^eEj 

l *G*.) ^ ' 4 -a> ! 


0 0 

\/ 

jo >e) ' 

C-’tAj'iJ' V l .y?-J') 


j* sr 

o.> 



vy 

JJOS? C 

OO^t; 

(diJl/fvV 

JOCC 

tAteA> 

ooec 

OiUr^) 

OG 

n j* *C 

>o>C 

((3^*0 

^>ec 

(ufcVl) 

>0 EG 

• ^>C 

.a O ■>■*“ 
(o^) 

Oof -> ;»- 


6q>G 

(tsl^v’O 

o* 

S ji >• s- 

(<y^) 

> u » >■ 
to*-') 

>E 

{O' 1 "'') 

<1 L> »• C 

a f 


<3 ta .^J ^Lil^ £jo ( V • \ ) J (JroJ jlaJi SjJ j 

. fV jLM OLJ " J J\ j^jV! 0 yM ^LJV 'o^> •> ST J 


(_jo jj^«i^.SI <-Up ^ East ) 

JjMlJ*^-l C->ljlJ £j j$n i c_j o&i'J Sji uU 




\ .AT - 


I uti > : <-j jJ-l «■! ol^LJ T) : S^lull ‘uull Jp 

*1^ OUU ^ ) CJ'S" J!l Uull i~JI . ( VJt^ 1 

£• U ytliii J ai* Vj < ( OlJU V : '-fy^ 

j .eiUid! oUvaJI j* <j>jj *yrj J*- <-^ V' 

^Ik. O (>X^ ji-AJU i>UIp >yrj *>** j'r^' u^lA' ^ 

JjJjUl t>l£ll (j^ 4 ^ lJ >*J 'M* ‘ Sj^i V*^' 

OvJuUll j - ( i • V ) J ^”- ( f ) J (c> J lj . VJr 1 ' J 1 

y>y±\ J^\ Ola JljJI Jp ( -• ) J ( ^ ) : ui >* A ^ 

( t*V ) 

W»\ X lf/ct) 

«*A*k 1 > H 4 > 1 > 



i-tj O a J* OLJ £0*4^ 4 ** A&> W 



- 1.AV - 

i>UU!l ^ ^ f f CC ) ^ 

U.^-lJj <-jj J-l ijtz*) I 0 J ^1 y-$l. i^l . -Jt4 U-^iplijj ^UJliJl 

♦ ' 

(jlj_j!l — J j)l\ J^t M <J*\ ttf 'i ,. ( -* ~* >- >) _>A L?t jjJl yj 

. U* <j\l^lt ^rvUUll a j>- j V -+\am) LJ|Ja £j| *{j+>- 0 — ( -• ^ >• ^ ) 

*U ; ; it y$fl <Ji ^> J: M\ *1^ jtsll JJ-i Jlyl 

. ^j4 4**^ ^<A lS"” ( ( V ! ^ ) 

: 4$j*U J,t^Jt 

TjU jl U r 4 jr jijjl <>* v^PJ' j): ^Ij’Ut j -^j 

•' « * • * i 

lilj . jUjNl 4Jl ^>-jt 1^^^ Jjl J*.:;- 4‘»P i *-Ua ; j 

ij^lail jjJall J4 iJ*Vt J^V.I it yl ^ (jli ^ilJ 


. ( i; • A J$w ) (jlill J^l it i^/ 
( 1 : *‘A j£i ) 

*^ ,, )i^> oji »?] j cl .Q^vV^ A*-* ^ 



jiUW' je\. 0 « i4V:»\ iXi^SlI Jy /“V 

J.U *+f { L i *'jr >Uj* gV:ilU» J* g2i( jit' i (J) j 

xi/-; ^ Jl ^ U**' J* J**; ~ >>M >J ~ J* 1 - 

v <jV J.i-1 »' jit ^,r i)y£-ij i ‘l^.» 0^»^L gV, **:*' (l' ) xJ 

»-<w) (J)j (£) *y-V’ y*jV' *J'^y 

vjbif ^ \f * >a <•» j fw) j jj-’j JjVi j ; l» j* C U.V» U.tj/tf 

( *.1V:M iwirftl' j ) yj\il' jJ-' i.i.JLl ^ i; Jf kl' j jl*'' 




- UAt - 
( v : fc • A ) 





































UAo - 


Oliva! I 

aJ1j>-jI tv 

jU jNi Ayr* \ 

jIaJ^I *Uio . . . YA 


<_>* *y?y. <j~y. ^ 4 ( ^ ) v^' ^ 

A>*Ju jl _^l AAy^ jl jS I JJU c S^Uatll A*j1j^H 

6 u* *3 £*« jt_j c (<i)/(^)O v ^U j4 4 ^ J^-aj 

^5b a) y»j JjU< ti ^ (J 4 ^ ^ yt - j ^y - t r*^ u4 ~ <3 jl!l i_li 

f t>*-> 4 ( ; ) 4 (•) 4 (*■) Jj 4 ^. Si ^' J 4 '.^ yy.-> 4 (^) 

a) 1>- <J t >X&i ^jJUUJI jl>-I AjV jIajVI ( j^2.jl ^jjNI *i?-t ^ 

4 (uuii^) IjJL* jyM ^Wlj A'***** 4 aJI>- <J 3jJU*> 

.(J Jc3<3 >■ >■ ) 3ilyidlOUvJIJ^>- AlV jU jVl ^^Lj! j^Vl «-->*Vl j 
jIa jVl ( j <«o # <3 ) cJ jNl ^ y 1 d& IuSva j 

^UJI 2 )>-j (J — (jU5Cll l yJUUll ^JaUj ,y ^jbJl — y*'t\ j^IH 

. LvJL* t3 y& ^ 

£-ljjl Aj^Ij (3 62 y^J* SiUaiil ^*\ *>i\ Ai^lili OJlTlij 

ci <£ yj 4 <jtf^ -u^- ^a*** 4 fjy £j y* (jy ^^c 4 
*1 ft JULU j bf£\ j >)l od^. ( v : i * A j£i ) >i)l A*i )\ 

^UJl <y^J £• OLvjUI j^UUJI £<o-l J^l 

jlafUl #*ftl j^ull ^1 \2[ L.t ( *ly jUj^fl CJIT jl yt^ 
\js- \y Ul . : j_jUl aJI^>- jl jUjVl OJl£" U jLJI J^WL 

(J 4 ^^ jy^ 1 ^ (J 4 ^^ dfci Ji j >- 1 y* iUi 

— jP* AAy^ a! 13-1 o3jK 3 J — a) AiUj«i*“l ^Jl Ajl^aJl L*! 

.(Hypostatic) a-^Lu-NI Oj£ jl l^JU Jjid! AivaJb LJyd 



1 .A*\ - 


: JUftl J 4 l yS\ 

J t* jl^l J jjL* j^u- y* *Jili J^UJi 

JVir<ol yt Ove 4^ I j>Jl u-i o/y JlsJI JJU U < ,UL, jy$|i 
•» 

_/u«xxj ^iij ( 1 * \ ) l? uv* t^"” t ( 4 )jL* y t \r j 

•» m 

squill J*ij*!i (>• i>rjj ^ 

(t^J^i) 


f -^yVO l--^-iJ 


(o^Vjg-^l) 


(j»Xm>) 


( «J fr ) 


(>L~*v) 


Q) 


x lfr»>j) 

( £ Vr- d -*j) 

l 

S 





£ii 


**•* 



!. ' ■ 


j^j jy- A,, t u» *>y ' ,> u jV <> (r 1 e' 1 ' J-'^' 

' 1 ^fe-jJ' J J/' ^ o;J e'U' > w ' 




- WAV - 


j ( ) y^lb ^ y^ ol c-jLwil J^bdl yj iil# . ( ^ *1 ) 
<J ^c^dlj ( ^ ) y ^)b ^Aj\— J t ^lil J«UMj ^ ( J ) yjb d ^>cdl 

y*A5Ljl yJUbdl j yW tj^t*} <yy^l »A>-I 0 4 ( * ) j * jJb 

<jyUl tA J .' y^' • ( ff<J«J ) JljjJI UjSvj ( f ) J ( J ) 

(JjNl il y\ . ( A A ) J ) Silyill! ^1 yjl Wijl 

. dji II £~*J j\jj)l ij-JUWI ^\^>- k )l o j&i ( )<J ) 

\fi ^tJLk!! yp ^tib j Ujjy Jj'yi ^lyl (j* £jj£j 

<*S Jl yy y* IT 4 ‘(jlsJI JJrl ;l y^ 2AiM UJr\j Jill j >JI l^i 

• <y 


: lhjak 


j JS* i SiWidl J 4 I yJI y» if^rjj iSb> jl oVU-l c#**, (J 

«d* j* £jj JT ji V| 4 Jj^ <^*3 ^ Jp Jisi; 
L*i y lil* 4 l^>xJ jl U <Lfi oL* y* idJ^kjl y y SiWiJ.1 

( 4 <_j ) y ^Jb !d£* bAu*-^ y yJj . SiUidl J^t yJI c^rjj iib-* 01 


\$" 4 ( j ) iUidl J*»U)I iy*J (cj i) J^bJl jli ( >- ^ ) y ^b y>- M) j 
V A>i J' <_r^ ^ <*•* yyi tSdJI — ( r ) J 4 '*!! 

‘ (O J 4 ^ # J'&J cP\?* ( ^ )» J 4 '* 5 ' (J* - (v) 

• ^rj - 5 J 4 '^^ ®*k> J - 4 


jlyjf jlp y O y (^JUI 4 I ^)l { j^>f tl^UJ ^l!t» i^JiJuJ <— 

•> 

Aiii« 0 jtc j (Capsella pursa pastoris) ^-<b LJp C * yj U 6 ^! 
. AijUi-j « jLc j (Capsella Heegeri) ^b ly-lp Wj yj y>- Mlj 

4iii* <Jj\l il yl o^y^^ cl^ >A1 pj 

jup j . ^ jUijJI J^ill ^ j*o j$l dJill jt 4 ( i \ » jCi ) 
; (Jliii Jj^l J ,^-\ yl <yj (jlJUl (y>c^.!l 

m m 

J 4 '^' <j* O^rjj *j^"J (J * ^ 4 ( jW* h i \ ' jV' ^ d ) 



- l.AA - 


• ^ U -< ji iilMr jT iV < jOi JSJi jljil ^ il_^_ iiUdl 

‘ >yrj Cf ‘4 {] J^ill Sfc. jQl j? gsU ^ 

U« U, 0^:11 OU-llj « ( r f ) J ( , f ) ^yjl U yj 

& < T “ i f ) J' 1 -** 11 £J j -»rji «V 4 < r - ) j ( , - ) : JI/JI 

• < r •* r f > ^ J 511 u* ^ jyj 

(Hi j£i) 

f Ec3 x frfxT) 

I I 

( cyVCUL.^ @ (g) 


(J-^'J-V) 




V ged x eg 

//\\ ! ., 


I^'J-PCUaJ) 




uUJ'iab* is 
n 

• n 


r * 


r-f 

f,r 


Til' 


f/rr 

//rr 

ft 



fV.<7 

■ 

W/T 

t-,<* 

fWt* 

ft? .- 

-*r w* 

r t i r 

f/i-r 

f f* i«* 

V*tV 


>»>•-> i* 

T T IV 


• 


o^C-i '^S j j\^' «u» wjVjj j j,^i 
*« U * U ' < r(* )j( * f ) : Crj-J 1 ; U >-* -uf^ *1 -U *«m» J&i 

• ( T --)j ( »<-) • ^St ^.ul.U Ji 


- \.A\ - 

4 ( r f r f \ r \ f ) ^ W ^ ^ *^i f O 4 . 

Jd-' ^ yt 4 <t'*t ,4 ^’ 4 \‘ 4 ) ^ y ° & j $ 14 

^Jj ; J 4 '^ 1 • ( r 4 r f i * ) f ) jW 1 ^ dj^J 

: ijv^; Jliil JJU d jit £& j < J' jVl JJU JL^ }liu* 

^ 5*5 yk jju* jA lT" ( j^l \ : jl^ll «&li« \o ' 

« 

(jsi*Ull i j>”j l*| jl(JI *il£* i! jiVl ^ 2 ij vJL~>- c J^-iJ 

Od*l *8 jup V], Vi j^l ajjUajj uT c 

m m 

: &*U JaIjaII 

(J* - LdV V'jJ J 4 '^ <_s* ^d' J^'j^l 

(J 4 j jA UUlj 4 jX t_Af jl l>- Ol jJJ iSvJ! (J i| C Oijjl^sJ 

<ju <j«**pi Jic- j^-j u dJB aut*T t zjl»- j*-i ja <y *J^y 

m <■ 

il L^iJiX c (Heterozygous) (J I jjll .pl^jki* jyil t£ jd<s>t jjjti 

< 1)1 joiJl jj^J jt Jazl\ ^a jl^* t jl 5 -**J£* *a^> oyj! 

( *-\>j** \ : *1 j 4 *» f ) ^ JjVl JJ--I d yl u« *b j-dl Ji *' jAvdl 

J jva^-i <j^*t ^J! 5 j*all ^UvjJl jl -Ufj 4 J jVl j jJliil <-****>■ 

(j^dt j . ( jjAil jl jvi \ : jyil *1 jiy 3 jl jj T ) ^ l^-U 
« ■ 

JjUJI (jljpl Uj^j lili C iSj^Jll ^1 j*ll jutj *■ 1 JI jj 

m 

w l I j — ^l. ^d l ^^*isll J^WIj t ( 'j ? ) j* ^Jlj jyil jl^As^V cmIwII 

Od^' cy uby' ; c# 4 ( ■**> ) — oysi 

— (i \ ^) j£dib ,juA ja lT — (^ jj^o tiljj^l e- ; S^II ( ^)Lx* 
• ( *•* ) j>-^j ( <y» ) i*^d>-i c ^-uyvi j* o^y v' <3^ 

: 5 J Vl 5 ajIIj Appall jy*Ilj Jj^fl Jd-I iljil -b-jii ^ ^.j 

*1 j5v9(Homozygous)U' jp' c/ 1 -? c ( ) ( t ) 

♦ 

^yij ( j yaji <>-i cJij t* ^ j o j/ ^i jiNi «Ja ji vi t j yii 

<jd*l*il ^lc^"l 5 JU-I «Ua J X* (j C-*<J.I juliJI i jaj , JjVl ^jd'l <jy 



- t.V - 

6 f (j*J . O v -4'l o j-« twW If U^ AjJIjUJI 

•• ‘ » 

. jtfUl <>hW (j'jjM S*^ 1 V 1 ^ ob*lS3l j Vi 

m # 

(O' J<i) 



OjN >ui oytt EJ 1jdt r j 'Ji^o ur *~J1 r J^,1 jJu- 


<e>*iV]l tiUi* lj-V ct iA*J j t t\ ^>j : ( ye ) Y ( 

(Heterozygous) 

(jdUUl *y?j ^-uJ (j~ j*“ j * :(*^v»)S(>-) 

m ■ 

aUU-I ii yV I o y <wO~o — J jVl J^l »-. ~J f yj 

: (JVIS^ — <LiJul <l>- _jJtl ( <_/» y> ) 

jjt* Ji *1 *! >VI 0 j&J t ( \ I jjMI *1 Y ) 

. 4 o 1 m * <dW-i ®*Ia 





e»yi 

o^r b JJIjjH 

\S 4 OUu*al! ^4 i4*j ywij (jj^* ^JS"' <L)IS"" IS} 

(j tiMuM i3ti> 6^ ^ 4 vi>UVi j j j£" JJ! ij ^l£ij L>*>- oL«u*aJI 

U JUtf-i ISI Ul ... $ *&L Ojji IS} ^jJlS^I J> * J vl^Uju^Jl (j**i 

£tjj> <L»tji y&t i ( Drosophila ) i$S"”Ul! ilo y * 

Ca j^TJO! — <-jbi)l y> £jJl 1JU < ^jJUbb l^JfoU j OUi-sdJl 

jCi ) iti£il t^LiwaJl j4 ^IjjT a*jj' ijU- J 

^•jjj jjTJJI b^U- (j W l^« ^ijjt c ( t ^ Y 

t / 4 jij'i/l b^bJ-l (J <]} S} c #lc U^J JajU *\>-\j 

4 (XX) (_yt_y i j* jt ^ 11^*** lA>\c* 

^vvi- 1 IS^ ^gv4* »*.* *a>- 1 «a! I 

( ^ ^ ^ -A*~i } i (X) ( (_/* ) J^l 

( O* ) b^>^- jju*«^-l ^jui^ad] (jljjll (-^T > 4 (Y) 

( t\T jXi) 

<>4 <04 

A vr 

tr o" u 4 v' 

w ji^», j I w I «U^ 4.U Jj • ' • W' *Ai jf* t.L J Jy ^ 

• // • •— * J *\J * f $ J v>b”’V 



- - 


Qjjj UJj tlaLjjl JaJ S JkJI JjJLI il>l jj-M £)t a>-jj . (XY) 

Ji f • ui J J ^ 1 u* uijfc x* Cyfr^ &A* 

. OUwaJl ij* CjM' }3\ Af^li'l 

m mm m 

tvijt iJj ^ 7j : (Heterosomes) jCA jl 5 OlJws — ^ 

<JJI < (Sex chromosomes) a*-~U-I OL*-,yaJb 

, « <y» t Ji (J*)) (jv^iwaJh i^UJi ibi J JiO" J • 

£jt V ^ : (Autosomes) ji aJU OLw»- t 

. 5 ^iU AjIjiJi OU*ail vl>jl ^ (J*Q\ <-^jl $ iU«J 

. #£11 olJuv>i1 y-^fl SfcWI £}jj% 51if 
<j* • itji t>* udj;^ c/r^' ( * M" J^ 5, ) uV.J 

m 

ijA A>-l j Jl J& il) — jLkJkjM (jLi*vaJl AiliJb \L~>- — Aj jiJ*)/! a.JLM 

M • ( o* ) c^r^' ^r* 

/- (.</•») t£~Mr' c/r^' <>• 

( o* ) '&/’* gr**J ( o* ) ^i J . O' 1 . *^ • ( c/* ) 

^.A>- IJ| 1*1 . (j£>’l Jjjll <jl£j 4 ( \j* tj* ) cUlS" 

0 l $j 4 ( U- ) CJir ( c p ) l£ £r*J ( o *) 0^ 

. \f* jJ J\ 

f, O * ) A;jI~mX* A**«Ju (Jj'i/I <_9 <^***^^1 l)1 *AaL*j if j 

J\ ‘■IjI jia^-l ajIIC S-Uslii! dJUb C-il . ( c£jL>| */ o * j jJ*“ * 

J^-l (jl (J^>J — A**Jbl*! OlJwiil vJ>ii^U*l — jllij'yi 

4 j>- Nl l^Jj jitij ^il O Liya] I c?*^! (J UJL-j jiJ 

^ ** ft. # ^ g. 

. uv^-l I»Aa cjLp jl ^ (jl j 

« a 

OlAwajl ^y> A^^JUU OLiwsajl j£ ,_y — (jLJ’V! aJI>- <uiJ _J 
<y Vjj j <jbJVi . i^uii c^ii aJu- _ Ajtjyi 



t-Xo (Sex) Cj l.ja i .ni l £jJ yt 

J £4j y <xk& ^Liij ( 1_J ) jjojJj ( I ) lokikaJ *X« 

« ffjJjVl)) (jJliJl *^,^0'* b-r 1 1*4*^ ^l*) 





- v.u - 


t b*)b>- jliul AjliJb i OLi*.*a!l 

'j u 1 -*^' J 

m •» •» 

aJLj j^uys* ^ j j^c-i j (J l»l ob^/! b!A>- (J UU* ^vU\^« 
U>»- j+T j * j d^UVl ci O'^-^bU 

l$i*Ljjij jl~0^' <J 4*«jLi-l OLi.vvi^ ^ ^Jw ucJb 

. 4j y,ix!l <b!j ^ll l jfiC, £- c-jb (_5 OLiyaSl 

ObJlS^ (J U^jLJ j! ^jv*^va3l 

(J (juJb^tj jj^jjl (J <l)L«JiJbl t^LiwyaJl 0 0*>- c5 

** * 

Ji« <Jj . lilc*^! (jffiA-IJ <jiijiJl J JjJall (J Jbi-I jA li"" C (Jjb'Vi 

(ZZ) (( j j )) j* )\> Jl (J jJ aJU-1 

jl^l 1*1 a cjjAJj • (ZW) ( J j ) j* <-^b*^/l <J (%u~b£-l 
ji >Jb i*ru!i ji> ej jAj (( j j )) jl ^ 3 j OL*w 2JI 

. ( T ) ^^b ^laJl MS’" (_5 5.JU5I b* j*j ISli , ( ^ (j- ) 

Ui^ 1 > ■ (J <L**bMj AJIJJI obi~«^JI AjjUU Uli 

. ( i \ t ) J j)}\ Jji-I ^lyl Jj £-U-»l ^ oU*xb l*_> 

JjN I y ^J- : * <J^ - ( U* lT ) a* v'jr^ °bjlT Jjriw (jj 

<~* * f j3l kiJJ^b * C UJl (J aJ$" ( 'jfi ) 

«* 

Jj ( o* u* ) y" °^V* J 

^ s£ 

lAJi-iP liA>-lj jl^*Xwb ^jAA.- j j,^ b^\^- 

. ^bNi j 

AjjIa# kU& ^ 

aJUj <Lj* OUlJl i j^M (Jl b <kA el^sJ Jj o' * O'-JNl ^ 

aJT ( Elodea ) « U j!)'l )j b^*r' 1 Li' ^ L** 1 ' ^ t J.45 4 jxil 
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^ (jz i) jijVij oijuji* . ( ijn ) jijl» ^ 

jjff -\J1 ij jj 4j\££) '. L*^? lsj-j j otj^-i ^ lf~* 
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0^1 ij t r U J>’\j gjj 4 ^UMij 

f yj • l i^- <J ( t/» tr ) J <-* ( <j- 4/* ) 

o°. J •■■***•• I ^UUI i-j j&- iji ^3j vji> ^V! ^U 5 ;Vl -Up ii»J£ 

lAb-t c yjJ-l dOA ^ t>p^ Jij&J ( t / 3 ) J ( u* ) UV~^' 

hJTo^jJ li - c ((j^) (a*) <J^r^ 

( i ) <J (Lychnis dioica) <j~^-l <jW sl^lJ J 

<M« j£A) 



i. ; u ^Ldi J! « < Lychni« dioica ul ; : j V^ 1 

L . r \iV waL (^) jU:)-' jU*^' ^ O-.^i «■ /> *: u J :c 

'* * * - ‘ _ ’ . < 

■j . /• i -i . t \ -,t ■ _n — i 1. ..!\ i J .J' 4 i.l>- *, ' — — 

i z' -» . •* < C . 


(£y£- OlJuJl iOl?- d)l (Rumcx) jA**^*l j j 

OlJuvS) ^Jpj ul«t^ y jMl j\ oLDI Oly^vaJl ijA <u**< 

cMjr^Vi ^LJjJVI JLxi c ( y ‘ \ A i f ) jy \JL j* jij is jL* 
\j 1 xj <»»»liaiMi J>-l ^1 ( ^ ) ^*J^*I y v-*a)l 4 >c*; — ^-UUI <— * 

f i J>Uall t-JsiJI (Jj ( ^ A i ^ A ) ji ^>- Ml OLiuvJl 


Util 


««>- 
• V • 




( ^ "t" OU j^j] j\ ) yu^<aJI j U~-l>-l 4 ^*-1 

v l ^)'i j 4 . ( T * + ,<* + 1 

Uw (jjli.ll ?cx j \Lu L riJl 

• (* • V, • m _s • 


l L /s C> 
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: ^y^-b 4kj y» £j\a<£ 


o' — { u* a* ) $ }* <y j*J - <-* 

<j AJlili OUwiJl Jpj ( y ) ^^aJI y ( y ) ^U-i 

oly-Vl iZj , oUJLI jl aJIj^II ti>lwb» yy JJb iOp ^Jp Vj Ail y~l 

yi CjUa>- OUa£I$^ I U lilj i (3VA»Vl < Jp Olb>- aJp ^ 

jA lT ( ^ ) JiUll y wall ^Jp oi j>- ^ll OU*:M £» Sil C*y A;ilp 

Aa^U- oliv? iibA’OI V] . aJIJI'I oLiwzJl y (j y-VI ^JjjVl (J JU-1 

(_j (joJI 0^1 w- > U « /g] l #0 a aJJUI Cj*-} ^ ( t/ - ) 1 ■ b . Itf a ) ^j 

W-jj jU j>>) a^S^UJI ibi (1) ^*jJ jyoVl j _y~Vl <1)1 j yU . i^liJl <_il>i 

jl . ylJl ^Jp jl ^*>-Vl Ly i^~d oiUaxil aJxII OOUvall y 

il j»\ <Ju y*«.pi . ^ybbl iSJj aIsa> cIjc ObL^ji eJA jUxil 

-b-jj , yj^Vl u^ cJ^Jbb-b l. jdis^ <l)j-.*!l iljiij 0 j *11 

«• 

aul*^ j^- y*y _?' o^yi j' j***\ jyi y VbjM J 4 '^* ^ 

oJa aIs <9 ^ib C-jc ( y ) (^*^-1 yyll Ul c ( y ) yyM 

«* 

j ^yi #-i j»>- ejbi^ii y> ^Jikil a>caI; (£ V\ (J ^ 1 )<J (£j>J • ‘-^’bivaJl 

c->bi yl y ^yUll A>Jb‘ ( $ W ) L? (5 jj ^ • OyJl y ; J j> '*s 

. j ja*)i y i j j _ jaa!i 


(Jo lij^ AjI (Jvl^^Jb Aa.v-J .1 A^Jb.»W>«it!l ^ ^*«» j 5 l ^fcy j aj 


JjNl ilyl ^>‘ ; r CJlS” 1 DjaJI J^~j ^ c r’^ 
ii 0*ba (j.; u isi? i j+>- — bbj_j — 

M T- 

oii j/'jyi ui « OjJi ^ djbvi y JiiJi jj r i oir 

A. •>- 

(J\j O-b- li| Ul . ‘-U^aJ j Oii j>- Vl u X a J Ij *1 J*P- (1) J-P 
y J jVl J^-l -il yl oU jjA>JI f>>-\ J> ij 0_JA*'I ^Ua-;.; *-->10 ^1 
vijjp- u isu i j ouvi o, (i) 4 a>ji ^u<aAj j ^\j 

Cjli [^x^a: — — obVi il yVl oJLa b/o /^Jtb 

, »-U<a»; (J ^aP Cili j?- Vl ‘_’ a -*‘ll j *1 O _jaP 
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1 ' -^s -»*» /Te 

k-bij: iJjo 7To 

> 

*<■>.»— 'CL* vtt* 


_ (j) wiHi <L.t^U ia-UW:)' OU,s «— fc }*£. 

ij* ^ c^*i V * ilaJni* 

Ja.i 1 (j) Jalji^ ^»- JI- J t>l.i-l 

**■}-; 1*.: j»; _ Jl j Vl _ (_;.) ^i.-a'i 1.1 < (q) J»*la«:.l) \ j.T l— >\.lc 

(►) « l.*::« jl » 'j\J.;. )LU J** j o>3* 



- II. t 


t jA (J jJ Oliv* i)li> <1)1 ^Jillj 

<1) jlll il y» jl JaJa>cJI <1)1 ^U-uJl (J Ji>- jJ ij ( J j ) 

<*J1 ( t \ A ) Oy.J • ( j ) Jp aJIjj J*l 

jJ-^-l il £-1 jiil j! lj-/» £wklj j t ^ liL-ij <JaJa#i 4>- ji jjw 

Jiiii jjli J uT 1 2 }A^ i}j^\ ojir ^ aIj C^ ilS"” <JjNl 

j\mJ& j , O _jl!l j>- Ml < ft-^jj! J 4<Jala^ ^l^dll jl ll (jl^j 

i j>-jj c ( J ) ( ^ ) »AjL*< JaJ^« JaJa^vJl <1)1 

OU->- Mi ( j ) Ul i il j*J! uw ( p - ) <1^-1 

. JMkMl <> 




Jyu oL-JI 

o jilallj (S jjIkII 

(Organic Evolution and mutation) 

LJU- t\jj U 4 i_-jj V y {£ j^kxll -Uj 

«* 

tj l^JL*** 3 * lf*!j Jj V CjLJI^JI j Jo 3 * 

jlIiri/14*- .J 3* <-! jl (Charles Darwin ^ jW 3 ^ ‘ 31-4-1 

*1<3p 3 * y^ 3*3 3 * aJ 5 -— » jJj t (jt^j (31 

4 (Amp^docles) (j-K" *-L~*lj (Anaximander) jwU^-jTUI JlSl y 

a f. ■ . c t . 

y I 3 La jl il c jy'J I y -Uj 0_<JL>- jl 

O jUll £*; jJ£\ l_j OhyU-lj cji-Walll ^ 3 * SJUJUw* aJ S-b^ll 
ZJlS' y 4 )j\+0Sa frljVl OU 4 (Jl 1 ^ j _yJl j £>^1 j L>- jl ^ o*<*js)1j 
dL Ji'jj 3iJj'- i J ^jl-*V l^v^j J)1 dlL *IjVI aLa ^a! 4 rfjJo- 

• vl>-l J (j^ 4 jJij* 

: JLa*m>V! J y>MJl £ jls;ll ( ^ ) 

— Wti (Lamarck) 3jl*V yill ^iUl! hjk]\ «La j 

jl d^cu-Vl 01 j 4 _/JcJJ <SaJ1 y> y y> jj\ j 4 )^AY^ 
aJL>* *Lj1 ^ ja! 1 ^gll oU^II jl j 4 il tl^Liva 3 juj *^5 

Ji^ir — *l*jU 3 * *j3- 4 ajIj^il o^i 31 3 *^ 

y \c±>' 4 ^3*11 <iAIi y ilojl <Cp ^eXij — aa! ji J^Myg*! 
j 1 j*pSi j (. L1S^1#-Lji>-1 j 1(_^ t* y/3t- 

4 J jWI y 4 ;iU j^> 31 j J^ll 1*^3 4 iii jj\ 3 ^ Ms lLAU! 

3 *^ 4 jl>o£^n 31 Jjl 31 Jvd 1^3*^ kiAii 

3^* j a* 31 3*^j 3i> : i J' j 4 ^^41 j- j“t7 jsii j 
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A>o.‘ jjJa Jl ^J*j A>«J>-I O c£ J-l 0>~U i jVl aJ| 

oj£ll olUaJI d^jly J AxTjU^I aj>JI jl Vi . dljJJl j ui^l 
. jU ^Jl Jl Uj&iV *1>}| *\Je y jJcll J,tiJ { 

: ^11 iiijjUl 4i>Jl ( T ) 

(Charles Darwin) ^jjjb ^ jl£J t£>lfVl *b>-Vl ^ilp ^l® 
c a*^*>" |iUil <~®U» j MY*) ^Ip <j\j U 3 Jill J Axili^i**! 
<-t»ljbw-l Jp oJa>- l« OlwUblill 5 jS"j jl Jl y*>- y i .JiS" I Jij 

Jv^l )) AjIiS"” (J ^Ip o j-hi c jjalll <-j> jU>- OixS"” J S0 j.-Uj- Aj J&j 

J lAL^ilj A^bil oVVLJl *liJu-l )) jl ({ ^yc^laJl oUxIjVIj £l jVl 

I O' VI C-ilwUblAi ! Jp Oj jjlull Aj JaJl c (( Sld-1 

4 <u j*aS-\ y 3 Iprj* aJ-I OUlS3l : AokJl cJ$I ^*>1 ( I ) 
j^ ^*® j V . Txj L» j Jl^>-Vl Ia^op J y* oi® liAta 
y ajUUJ aJLIv? AjxJI® c <- 12*11 IA jJjb bf ^S^l JUjl y ObUJl A^xiu l* 

aU y Jj Jya J V IT" c *>U« C*p jl ^l! oULJI jjOj, 

. oUl OIjiLJl ^ Up aI® Vl ^Jl 

J yi> m JU' y il J^/l A?ob l» jlTli : *liUJ j?-bll j! ^ly^ajl(o) 

l^Ju t. »*w>j i ^x«vi Vb/fcj l) 1® t j^^JI I*Aa ^ <— . ^y r » f >. u 

*U,lj *IJUJI J ^t>*M y A^Jail J JJUJo ; *liti) 

• « 

ISil^CU ^1 ^<a!l IJIa JUj V_j c Oljl j*>-j Ob'U j» t il J^l cAJ *■, 

«, ■ 

. JslijJl A^-jlj o»-S*j\JI j^jLT LxW 
ja Lf : l» 4UJ y jiVl j oUl^ll (?-) 

(Ju^-I OlJI jl 'S' <. Albj- Aj J> 4_$ U-U« fj * jj j^lil oloJI jl J>- 

• c5 o 1 ^AA4»yj 
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4 U'j t r UJ j.s-1 ^11 ^jJl il y I -oLSoJ ^ : #i jjJIj ^?jl ( i ) 

^iJI JJtfl il yl <j\> ( Cj\p yJI ) tcb ±SUa Jl>- y Jj 

jt s-JU^JI U** M 4 ji-i'l ^1 ^ 

<— »l?ol ( *ULJi ^jtJ ) *UU1 ^1 ^aJI jp gzij : ^yjbll ( a ) 

. *liJI li jUi; Jl ^ l$PxU»l jl 4 (ju jy-J* 

,|>^| >» V J' 4 : fc'/SN J- 1 < -> > 

jolu jl _jia3l dplJ Uj 4 lf-U>- ^aL*j l^Sij sJ$j yla! 

i! yVl d&o tj ji ji ^ * jH ^a£ J-i£j 4 JL>-Vl ja ^Jp^y-Jt'l <-^l>wVI 

, £l y& j* di 

•• aujjij) fj^ui^xr) 

( O. Weismann ) oU y >\ j £~~*rj I _>»^4 jll^/l ^-L^l *\Jp j 

(_^jj_^>I ^p -Ujia/ <LjIjj s ( — M\*i ) 

Olidl & j\jj ^ ii jUV jj > I U^Jp o-lio ,/pij . (Germ plasm) 

: Jj \-i (Weismann) oL*jj^ \J^‘> c 

* •• 

(Somatic cells) bM>- : y^y <J| \yfe- j**£ ( I ) 

• m 

(Jp <£y£- (Germ cells) Zy yjr 4 ^ j^UI <Jp <£y£ 

. 4i« U j>- CmJ j 4 'b 4 y li^“l jS'J (s-j) 

^JL.1 L^j-i < y* 6 ijJfixiA Z+* y j^-\ I*«aj (»-) 

. ,*-■■“ tfJill 

4 •Li-I ji* j.*z. — .» (_5 ^ ^ ) 

«• * 

. ^jjJl ^11 ^ SJLwUll C»Uv*J 1 ^1 jv*l ^ OIp _j^3I LIaJ ( a ) 
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Iji^U- 1 £jl>- JiriJj c upJ^-l Ol^ >-jll LlL' (j) 

AfjdJ ii>jl flJif. j ( j^bJI JLJLI <y, Mihail e.\ jsAll (J,\ £*• y 

• u 5 ^ 1 

xA^-l tj* J*C* jl __>!*) OliflS'JI Jj 4>- jl Jff Lub V ( j ) 

. L»JJr\ 

^1 difr jfi ^Iff Ca&£- £_vill fjt oUjjlj pIj) jli f (jtj 

4 X-^-l ja Jl i j* jl jUiu; jl c (jijj^j iijUV fi\ 

4*<P\ jjj T Jjb jU jjj Ul ( <L«j? j^-l b!>UM *£jUi Jbu ^e* 

. aSxJI <) ^jju (jjJJl jj*t)l Ul/ JjJpI 4j’I Vj 4 jjialJl O jJ>- (J 


: 5 ykll i ^laJ ( £ ) 

^Ip (Hugo De Vries) (( jj mJ » t£* yr y* » (S ^ OUI jIIp £*^_» 
d-lJj 4 £*JUeA)l Ol jwtill ^l**! ^e- jjiad I jvwix! * \ 

• M 

s Ja c (Mutations) Ol ylUib aJUsaII Ol j-JcJI 

Oyu OU! iiJUlil JL>-^[I tj jUajVl ^ j*J i Ol fi'J 4 iUIS"l ^*xJj 
^Ip «J>- j i (Oenothera lamarckiana ) V bUSjUV I _/jXj » ^l> LUp 
UXpj c 1 x 3 j r jiL* <»jk» Jp Ja>- J >0 MA"l 

Ol ^ik)l jl aJ Cjj ^li_^.**«l (J OLjl l J a ^|p *l^>jj ^li 

^uSJj UXp lj -1 li"" ( Uli I^ju ^ ^aIj U«Up ioU jJJaJ £}>A>w*Ll 
^ 4 aJ Ou I Jii j i iJxil (juljaAl l \~j\y (j bU^ - U*J& 

Ol Oli^U«V oaj^U OjjQ>l j c jij* OU-Uix*«l 4P^ 

» 

. OUI ^Ulj ObLjl aX- tjo 

^UV (Cytology) ^JJ~I jJp ^ jij* 'S* olS^OxI x»j 

«»Aa CxJI Jj j i Ol yikll OjJ>-j ObAwyaJl il £ i* ^ ii^UH ^p ^ liiil 

«* * 

£P ObU^- 3 wbJ>- AJLy g iljpl ^Jp t? jiWl !j* I jO? jl £■> f*}\ 
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4~U" ^ 5l^i \SjP^ • 4~U*Nl ^\ jiVl (_5 <iW5 

— l^-l jjb (£^>~l <Sy^~ \ci{ t 4 *jj^ ^p ® liLSjUV I » 

51 y jr <J To** _^£p 4~**" (Oenothera lata) 9 UN i jJ ji*} )) 
LAjU^ui j^lasll OLuJ.1 ^a! {j* JUJ 5 yiistil OilS"” li j 4 iJ>- 

. J-*aidb Jj U 

ij-aJall 

v_*S^v!l 4^ LiX. _jt J*aJ jJ-j ^pl — OljjlSvH ^yt O'y^L*/ ^ji<i*; 
t JjUslI £^iJl {f- b j^a* Ctk£ -ilyl — ( Homozygous ) ijl j^5l 
N j 4 ioll (J* cJOl *>-V 4>L>w*l UI.p oV!>bJI sit Jju 

— iOJt (J®j _^a)l ^ i y ^1 — ij^iail jj J jill fli/t JiU j7 

j 4 JL»-1 ja l^L Ipi j!^:J M* f ir*J 4 ^ *\ y^l ^~>* J ^i 
iJjj ^laJl X>~y ^ jll~J <LJ!jj5l Oliya)l Olji jl ^Jp 4*1*11 5 j j*A! J*AJ 
N — aOi>- £l jil ^^iaj jl jL>-Vl J OjL^. j . 40*! I 

l^JL U Iji* 3*U*Aii OU^ail JJalxJ ^jj — 50 J | ^1^*31 ^jt” U yix* 

— oJOJli-l J ^k)i o JL a < Ji* i3 ^*J_* . a* j yJ.1 4jIjj! 1 u^l <i t-— «»• JL^I 

^_ < jV» 1 ^«js 5 I L_ . ** > • If* liy* V- J 4*lu 4il>tX*i Iaj^^I* jJ V ^Jl 

.(Mutation) 5 _/iialb 1^*0 5 ^AllaJliJ* ^*J j < (Mutants) Ol^/Ualli— 4 JI jjli 

UflU>i \j^a OUJl^JI ^ S*UU>- j jl£«} tj0 J* 1 <j* t3j!j 

) ^P If* fli 4 yl ,.. <* ■*.« 4 >t^4j 4 \ ^ \ ^Ip ({ )) 

U> jl ii>-'y Jii 4 ( Oenothera lamarckiana ) (( liLS* ;L*V 1 ^ 0 
Oj! jJp jl ^l*»b lfUi*lp»X >^7 4 flJUU*- Oi jil* ^Ualilj oLjl 
eU^Jli-l j >1! oJU jl UajI jjji (£$ ^ jj\j , IfJ O ^1 OUvaJl 
44*ila!l ol iJa £l yVl jj-fk j 4^1 y5^^!l {j* OJ 

Ipjji jA 1 jlall j^l a ^ilaJl vUJ j\J~l villi Xa j . L^,p j&\ ^!l 

. Olil^*^lj OliLJl ^Jl^ (J 



^bbJl jrmJl 5 jilp ia; ijni j \z> C.JiSoS' 1 ^1 Ol j^a Jl J,jl 1*1 
jb *rjy Lg^TI <^5! t ( Drosophila melanogaster ) a^UII A^Ui J 
^ ^ J }* <j Ji# . ^ ^ ^ (Moargan) 

<— *u« < JJUj iil-k* j ^kl-sO c j j^Jl 3wl>-l_j A>bi jj**!l ji^T 

AjbjJI jVvj ^jly UJJLpj . AjiJl APjjll (Ji* <J Uj^Js> 

A^Jl A*>«ul4 ^yJLJl AA«^» OJj j j*aJI 0 j*w!l 3 jiiadl 

■ — K&‘ / > l)^*a!I ' «Aj«A^*I jl Jd\ I -La? ^ tlr*-? ^ y 

. Tjuj^ iji y* ji « jit ^^»ij — y^u jr^i ysJi < »*■>- 


jc^Jl Tlx* <1)1 — (( I jo yjVl )) OU (_J l£~ — OblJl ij^J -li j 

‘—£j ? <i Ji £rv. 1*1 ( jl ) Saui-I j^yt j* 

O^tT” ^51 ^*j j^Jl (j*^* (,i^ t/ 4 Ob^l 

£bil ^ J,> S^ajJI £>>y lAk-1 : jib** JJ ^4 Aijs» 

I^J3 Jjkj S^jJI *\jti\ jl c ^aJI jwa5 s y* jii ^ 

( 3 yilff jl ) cjCv* st>*i ^ i lf»-U j^j l^lj-^jl bljj >y»> 


L*^ j — ^Ixll ^ joiij 3 ^ajII ^jj^JI l«* j — ^c*3x)jdl j\iAya H ju 

. OlJl c ,^aJ (J 'j* t»* I j£a> p jbb* 

A>«Ju — Co I jjiiaJl jl — SJLi*aJM J jk)( jl jxjjJldb jw 

t \fA *lj^-l 2*ljijl jl jl-UiJ jl l^xJ y jl (^tJuvall oJa jj£ 
(. (Chromosome mutations) y* y* y*j _^JI Ol ^iJaJb Ol jiiaJI oUa Ji« 
OUj^-l (J OljJw £*rjl *^l jr* ^ J j* jl 

. (Gene mutations) aJ^-I ol y&tWj ^‘j c y J jl l^-li 


: 4** j-» jaj a jiWl 


— » Ajjl jJl OlJl^ji-l j OUUl b^t>“ ^* — iolp A/wU«>- A^i>- (£y£ 

li j*j^J t A ^ <. y^ . ' l AP^*^-I A-J l)j ) jjA [jfofi- y*£- 

-« • m 

^ J f iSy£ Ob‘l^3l jy Til y< ^IU jl Vl t(« j Y )) > 
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«JU jji * 4-3 4 C*‘L***aJI ^ ^ j£ I 

• •* 

c_AP-Uidl d)j& jl U} ^j c (Polyploids) OLij^aJl 44PUitf 

• 

Jc- aJ>- JS" Cjj:>- 1 IS} t (Triploids) ^^l 
*£■ y+£-\ A*pUj l* t LiS"" l^OP 4*^tfP Silp jj^Jj , ( j Y ) 

. (Hexaploids) <u*waJl apj*^I a-^LUi jl (Tetraploids) 

\S* 4 i AP LyAXj £'j-— • ^p ^Jl ^apI^SmII tia^j 

(Colchicine) OwoJLj^3l S^U dr* a-JU ^JJUxC jjJUl <UUc A?li>«i**l dr^ 

-U ^u) jIa) ji ^p\j{ (j&iS&i V 4 aJUJI 3jl j^~\ Ol >-jJ$ l fOjjtCj jl 

< j Oj-U-I dl^j (Jl Jr^>"Vl aJ 0 J^; ^jli C-l jjl (J 

o jikib (J> yj (_APt*alll J^P A^UJl 3 _^ilail j . ObijjJlj Aj-L-^/1 

^ ^1 £j\ jo\ai\ y* jd^Jl cjApUadi ^*yij j 4 O j** j*j ^£ ll 

* 

jli ji&W j £o*Jiil ® OlJLJl aU*! J 4 apj jvllj ajjJI OtttJl 

. j^mJI 4_*<AUj jl>"dJlj 


UJM ijiUl 


dJ!>iij 4 ^wajl <J ~b*-l j ijv? J: j%JcJ AptJiJ aJJU 5 ^ilaJi *ZjS£ 

* fr ^ 4- 

^uiij Jlyaj^l aaJj If j (Point mutation) 3 yiJall U<ijl 

«• 

J*l j*)l ^*1 d^ a*xJL| 3 yilaJl Jmj .^u-^aJl (J j*jl Sd*-lj aLu.‘ 

. Ob5lS^I df 4 3djd>- ^Ijjl Jj^J» d^ ^ j£*«il ^ O} 4 A*k*»L»*^l 

djp Ulc aJU^a J d^^ J^l a!»I «^jjJtf»- j 

•• 

. IJLiJL>- tp jj « d^* '-‘i* 1 <i5U' 


JJU^I di)S 4 iJ-JL-l 3 jiUl vL<jJ>- *^aS' jt ^u«<J! d^* 

lS}j . If IS tl.-4-iSj a* Aj (^dJl 

_^p JaJ^- aJL^u 3 aJL^-S" . jl Oti >- A»lic OLJ-I Uliii U 

^ ^ • mm— ^ ♦ • « * n 

• ♦ • i 

^Pj . ®Jj>Ap A-A;l>- ^Ji Ob 0 JjAim I»*^i 0 J^J (1)1 d^ 4 
- 4 A-U.1 3 J^\ yT ji*d ol d >; 5dP j5l J>\ jw l IJU 



<_ju Jj j* 5 <jl '■l4,» J^\ oAa ^Jb-I jj-tf jJci 

^jA a J>- JjlS jl^*| t,*i^ jolJ 4 AJ^^il OljUll 

Oli iy,£ e JL >-j AjliC — *ljVl oJU — <jJU Jj»jj , Ua 

«• • • * 

I jifA-* bj>5 jl V} 5 yki\ _jJjv Vj 4 XicJl ^ A^-ji ^Jp ? 

♦ 

A^JaJ iiliAj , (, J ^ iS j4"' Silll l-jJ y _/u*j jl jLlii] 

jSm Jj .l^b jii -LjuM <J J1 Vs^r' ® jj~ ^ c£ j 3 ^ 

* • ■ 

3 yibJl O jJj- <u^iiJl oJU. ^JluJ j . l^-IJb aXU aJIjj S4>>^S"" An*^>- ^Ju^ai\ 

. Aj»^*->- ^yw^sj) Aj A*Aji- ! L-Jj Ji jJa^I AJjvjAiS" 

: 5 ykl! jA 

4 IfU-io il£j V <J^>ljl£jl (J iibii o! _*4>- 3 jjla}\ i^juJ 

• (S~* ^ J^i S* -/'**■' J*- ! *1 j>-\ 

. W*>- aJ jjj A^>t>-j J£" J5w> jJu «— w U <^1 ^*la!l ^ iJLj.t 

; JJb a-^L-VI oljr^l ,j* ^Jp ^J*jJ U lf~*j 

. ^iiadl <j\>JU A ; *JUj ^»-Vl OL-^-l £-> yi OU-ji ( ! ) 

m 

. yilali! a«*JHj (_^ OLv>«il AjiyilaJl ap y*J! (*—>) 

• l?' J aJJ*^ UtJ^ ({[) 

, a^mA^-I ^* l«Sb«Vt Aj ^ ) 

Oji Jj^- Lf 4 Aj yll ^U: ( a ) 

. 4»*WJ t— »Ua>-Vl i.1/- ^U”N 4_^l jjl 

J^>-^ A>vJ; 4 l ^ JA c-a-J cl->ljl53l ^yuu (J Ol j&o lijj U* j 

oLL/- jl A^ut *Uapl j' tiisM - ' 

. 

A-ix-Jl l-Sj ^ ialb j 5L^-b J^p Aij*X>- 3 jala,zll 41-JlS^ lij 

s>* ^ J 1 £ \M <$ l/\ ji 4 l^J 



- mi - 

jl l jl ij i l sfA O jilaj ^pl •lU^'VI 

uW Jbw* U Z~Jj IJ CJk ^J3l iJUJl k_3 j ^ ki) l^wij t_ju5\J 
^1 jj*Vl ^jp T jU» I yut; y jJ -uj^l ol yikJl iJkl jl J>-j ^ ijAj .(jwJl 

<il>- Jliil _j . l^v* 5 jikxll U lij S yba'X I 

< (t ^ J5si ) ^lj;l ^iklll i^UJl <»~*bi 

i iobdl ASxJl <_$ *ul jjl ^*s»U; jl ^klwJ V 4;l 

ib Jail OliUll *kjfij jl *kil cjbJill *y» iJWgJ 3 kP^jI iixJl jl 
i ox^>-Vl y\*t> j3 l ?: l! (JU'Luil ilb I Jaj If c ^Ukll ^ 

yj ^pl jS^U^I Jt Ul . OljUil ad* Jl* ^ki jp y*uo ^iJl 
jaU> <— jbk5! (JflJL* — J^jJll ci »— *jls^sJI <-b-'b>-k- j j£« — ^Ukll 
^)l ^_. u Jl j . 4>tl>-'^i ib^k 4 jI _ yl <«iu« j; SljLi.1 ^Ji ^Jp 
£ jj«u)b jj laJ <Ai ( (£ j! ) (J^Vl £-jJI jl d! 3 _^k.U jbkll _/jtxil 

i^~UJ bb»-^- 4 L^«i (^ll “&JI £■* jl jlj<l ilk- £*^*<*1 l^" 
. J>k>-! <ik- Oj^?- — a ^ck)l j^P ^b* — ij#l j £ I (£l 

(mj&) 




nu - 


yikdi jjd-U t L jl J>-l Cj \ jiWI l_-x*J Jij 

t ,jj ^J p Ui;l j y> ^TUJI «— >lo 4>*>-NI c-x-i.1 

jMJl JaJ 4 3 0 ja\aJ> 4-jLJUI dAl] tju <L~di f jAJ 

jt (Dobzhansky) <J <j^- J f <Vj& * v ^" 


— OLJl&l ^ Uj^P J jl — <^TlaJl *— jUi> £jlj* J C-‘ ^1» jJJl o! _ / ilaJl 
^ 4 Tj Ji' ,/jb Ji ^1 << ^i' C*^ JlU jj\j ja Uyjt" rj\ j>i 

4jj+^\ ilo jV (jl yA joIj 4 jUaJb yA y ^ibJb yA V ^bli 

% *■ - 
. lJj Jai\ l y~?-\ C-^- 


jjk (jl <J J Cj\ jik&\ j$u 4 » y ; Ol jiiaJi £l jit 

<juf- jySl^il jp lj-li i^JjUl (j ijilaJl Cb*A?~ li) l«1 . jl ji»l ,_y 

jj* A*>1; <J e yilaJl ijjjJb- JlP _j . SJjL- CJl£" lij 3 yiUd 1 admail ^Jco 
-iiiii ^jJl^Jl (.Jfwai Oli <o«J jU] *Liil Jjl ^jA (jCUtbJl 0'*di“l jA^-\ 
^!^J1 A (J ^ la . l t c i*jiAp~ tajj • _jdadl ^J4^~l 

jJJI oJb-j ^ o ^ikdl Adi-I ^LJijj jp <£tJI ljjU>l jp (jJuJrl 
J jikdl ^c^dll j* jf\ jl 4*i viJUd! <>«Ju jj&jj . jilad i 

C^' ^ wlp i^&AyHiy , dtaJjLjl ^ fA 1 AA 1 4m<0 IS* - ” 1 ^ | 

(Jui \S' 4 ji’l #-Uii 3 yiiaJI lj-i Cdj>- ^1 LOU- jJp ^Jp o ykdl 

•Ji 3 ^iiaJl jl . 5 yiiaJl l^i (IjUJ J3l ^j^dl <!>■ jJp ^JtJl ^>«.?- 

J*-> I»j-U>- jts^l If* I 4 ^Jj^dl ^ ^ ■^ > “j‘ i 

— ^^Vl jl ^j! I ^l*«xiVl j!d>- jl 

. OUI y*J-\j 4l»UlJl j 

Ol ^iiajl A — < J ; ( Bud mutations or sports ) Cri jflle)l 

Ob'U! J (Somatic mutants) CjI yJaJl ja ^y', ^ y — a^ jJ! 

<Ol jj]a}\ ja ^jd ld/k sAjJjZ* . a^pljjll ^^“^1 fj* <**^1 ^I^Vl jS " l 
iljj »J o yilaJI Cdd>-U lip 4 ^p ^ jil jl ^lio^l i J 
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^p jJl U»A*pj c o ji]rt“A j oIj^>- jli ^p j&\ 
lij l»t c 3 ja\a*a i*JU JS' j j&3 £;*'■ j^* <£ j* j j ^ J c£ j^~ 

(j ^ikdl ^ jJt 3 Hip- ^ J 3 yiJall CJ-i>- 

I yilal4 ^ jJl {j* *y>r jj^J ^ (j * j <■ jP-Vl ( yi*Jl jj-i elj^U- 
*^*lill ^,ii-i £yill jj£L JilLj cL^Ip jl jilal* _/P ^NUj^-l^ 

j»P ji^/lj jikl« UM .>-1 4 4>**jNl ^jA ^jjl jis ^ U _j£v* O 
jl ^jl J* £ja jj£ll — £_Jll jJ S ^ijaJl ^ £^JI l*i* i+J jtvji jhhlA 
A*£jjjl jl Q^u«*a)I 3 jiAaJb — I«jIjj Atfil^l A?t~JVl >Tl 

(Mosaic mutation) 

- — ^hUwf A^jf* y 4 m J IT )ljl*lll ^ Aj-U-^l C-^l 

iL/*! oitei^j . *>■ j) Ol ^ikll l^p tii; ^Ji V L^I (j-jii ^ tiij 

oi MJ& ^‘j^» (> < jl j.J-1 *- J l~>H cS CjI _ yiiail 

CjIjUJI ^jA ji£ (J iy? yjl Ol jikll l»l i jl j^-\ £p yk } y*£ ijJLj-l 

I Jl&JI jj l»] dilij . j* J 3 ! - ! cii (J^ 

c/J 4 ^l^rvill JJI jjOJL U|j jA kdl ^ jJaX-\ 

£j£-\ ^ jspj *yrj o* i^jJl 3 _Jk'l Jp I jjJ 

J>- (Jl-Uj *L««JL* 3 jJLaj y+i> p U**X>-I 

t^iWI P jJI jl jsP ^Jl (j\j Jij 4 (Nectarine) Jl 

VlH ^ ^^-1 jl^' •*» J •■ 

Ol^iL» ji>«-il -ti lT 4 ^yup-JI jr* 

. ^UJ! ^j>J3 aJUI>- Ip j J Jaso 


: iiJlj ijM\ 

J>- j jJu c a^ixJl iJ* j JsjL OLJL-1 ^ dixit ^_5 5 j^laJI ap ja y\£ Js 
aJUJI 3jl j^~ 1 Ol>-j: Xp jS " I Ol yilall jl (Muller) Jl 

AP ja jl pUWI {jA 0 J*P Jflj- _J If c Ayai^fcd 1 5jl -U p l^»« 

m 

^jviJl j ‘Wlj ^^1 Jl <j^ j<Jl ^ OiJl j ibj 3 JiUl 
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0^»Ull y jd^JI j\ <JUll Sjl J- I ^> u Ojl (3 ji 

^Ul y Jal I *-\*&\ jy y djl OLuUll dJi/t Ool5j . i jU-$3l 
lJ> ti <■— ’Vjl^l ;d J OlJU j i LpIo 5 Ol Jlsll o!j>-^/ *-UW! 
^jflp ^P Ol>-ji frlJUil <U$"" JjL* OjJiJl 

" V»- * * 

. 4**^jil Jl Olpliti^U Obl^ll yvyCij *-yai\j i JsJ^J^fcJ J-l Jr 4 
<3 j^7l J**l Jl jj Jidb OVjl^l odA i-JU’ ol . y&’l A*ilj 

b-i'^r I (J Ol JkJl JjIjL>-} <J J& y Oii 4 *w>jU*:)l y 

-•• . poi ji jk 


ijj-l Ol Jla) I OlJbw-b <v»U-l 0^>«JI ; *^^KjS;3l Jji] j 

4?UI gJb- J ! y Uop 4 WV J HtYjrU j ^Ui^fl 

SJU- lj>-l ^ dU Jli 4 i^lill iLJ (j 3 JUI 01 u>>j ^ y^[ i^l 
y £ | 4*il Cf'i *Uall (Stadler) JiU*« ^lUll (j-iJ • ^i*l '^r ^jWJ J.; J 
,jC;Jbw^* (j3 yb jl j>-\ oil Ip Jtff* \$~ 4 Oljl Ji Ol JlaJI ublj 

mm * 

3 jiUaJl UIp- OlpUi-l jolo ( Datura stramonium ) 5 jjloll OU (J 

OlJ>ii»*! O jjp Jl O ^£“*JI tilta d*j oil Jj *' <u« ^alj ottl*Jl 

J^l Jl OIJSaJVIj 4****l d*J j 4 OU-U-iNl Jb Oljilall 

OlJ y 4 Ob*t<0l OlU*“ <J oj-l V - J l Jtiflll (J T jtl JjU< J l 


ocuj^i ji oS\ Ji^b oi jiw J* j > iiu j 


<oUl j ol£jl jjJJI oU-Ui'Vl 0 -Ia Otlji 4 <L* ^jil Jl 

jt if U OijlJ J OJbi J3l Ol yalall j 4 ^UUI jy J&'j* Jl ^ Jl j 
— i yb Otw y Ia jjm J oU-l*ONtj — lj* oto jj*VI <UIa^ 
JaloiOUl ^J-l (j Ul .(Seed mutants or sports) Ol JJallj oj 


J^UJ diji jl ^aI^I j i J.I OUl jJ*-\ ^Jp OUUi'Vl 

Jjy Ol A~p iJU*J|-l Ol JtUl Ou^^ 4 ioJ^I 4>*—j*Vl l^sul 
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• 3 jiiaJi jV C-u 

• ) l* <jr* J (Gene) J^r j' V'jj J sf* — ' 

«• <• 

y •* • t ** * 

. ( j' 

juL 1/ t OUUhaJ^! *UjI OUu^a)l *J& j' i jJLi — Y 
C->Liu*a)i 1^15*" L Otiuy Ailyil j' jl-Lfll 

. ( <U4 yji j,*j S' \ Jtua ) 4;iUJ' 

^ *. ■ 

Cj^ 3 3 d»-i^ ^ *^3 

jiLL 0^ jj4 jl£j ( i^Lw? ^ l *y£- J slj Lp I A*>)} I jv\Zl' 

<J ouJaJI <JSxJl J**' ^*51 jut? (£Ja U ; (JhJl Jl ^*Jl < jA-U' S\. 

• 

.. V iJjwl?- ^1 jjjbj jjWl o' t “' 1 'IJjI^II (jv O'jii* 

0 * V» J Jjii c AjO*]' J*' ^yjl v -utxj Ol ytk!' OlJ>-^ ol^j. Li^ Oaj 

Jf-O* (J OLj **0JJ ioU- ^L* iJ i^lc'l 1 -jIo 'j* £j' /* 

o 4* ^l>- ^>-ld' SiL jt ioUJl ^jJ^Ui' ^f- 

ji^Ull (_J w*b4J' o' jUJl ^ A ~*0 

O'i (J ii j c^JiJI dJJi ^ js&i ^Jpl T jl JaJ _^J»' 5 _/>*V> 

. ^u-> ^i 

iijl j^-\ oijilj iJUJl Sjl J^\ Ol>-ji o' tyi;' J&TJJ 
(_$ oljbjl i-lA oT ^jA JL>-jU dili jjrt; » 3 ^xlall J«>“ 3ibj 

(_i' ^ o' o>-j l S’ i '*b>- l^« 3^' 

jlffUil o?-y oLoiJ' £ljJ' ^ /oA <Jft?-'jj" ^j- : ' Jr 4 /- A ‘ 
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Sjl ji-\ OUj-ji jl OuJa)! 4>»JJ — Ol yilaJl a j Sib jj 

VW Sil>J c-x~J — 4 JX 1 cjj a« U yip jl iJUJl 

jjJ . j ^jJSJ ujUo’VI ij* j^UJ * [£ ( 5X^>- 

j«*J • ^ilaJI Co‘a>- ^Jl Ul . U^. dj (J 

<J O _ / ilaJ J3l Ulj i 0L~JL)l Iftl jbj 1^- Jj U- Jii I^^JLa* 
, *UJI Li j*Xtj jl O ^Aijl uJii L^sIju jiiJ ®^b j o*i>^4 



to 
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( Human Herldity ) 

olJ j* jf J - «ku ti> - C*U**lt ^ 

* « 

Wj» at Vi < jwyi jt- U»1 &k?oyi jiii «u »it *. 

U'SW^I Jt >■■ > » ; iy**- jift tW* 
i-u o!lT < J» 4 %-t jfcJ jj jft*; ^ JJrt i»t o»lj 
*«* sjr Jjj# suyi ^ «,j». j jy, »J . JJJ tfb» ^ 

j Ifjlyil oUsaJ! & \ J& £»t If « ( t*\ «= <>T ) UA ^IsM 1 

4)^ V&t i (Genes) Cdig* J fat- t>Ui^ 

i (IVygenk) *4*^1 Ia»a*s* C*Um» ^ v^f**** *aLM / 

. ^y^l y I,.* j\y <*\ J* 

lij _ Ji jiuVl Oytf j*j — J*Aii Jj^fl 0 y Ull J* 

*A *jj fr-j &s ^ ^ <juvi * ** ^ 

£j[j7 lij i&J&I £*j c 0 y*H <3jj c) yj£a U*^V jl <l)^i 

0 ^ aVj^l tj]i t^kit ^CgiJl <LL « p it yL L~j? cK"- 

l*^U jT jyiJl <iy> CJir lil VI wU^V dJJS jt J* 6 fr\tf 

/ *tf jj il)_>y <£ji i y’lS"" Lfi^ut (l)t (jrf i **?■ 

^ J. _ 4 %J\ J %A <Ji\ <J~*JI dj)i\ & <1 li>i ^ • y~* 
U^aVjt y OJi < 6^*N »tfjj otyb £jji ^ _ *lij j Aly^ J 
£J jj Ul . <-L**P- 4;‘yP j j5\J ^ O jMI *l*JJ <J 

yb — (J *Ju i*£- y> ^UvaJl oJlA CJITj — <ULwP J* (A- 

U^iVjt j]*tl4i!>ut j <ut <»jj CJlTj^U jj> f ol 



- IMA - 


. (_/**)! a*U«p aju& oN 4 a*U«»p 4J^*p (£ bc^* 

• • 

**J J ^ 4 lM-* ^'P' Jy r jl>” £>>*>■ ISU 

J *5i Ji>-ljj aJLp 0 j^J ( iLi>-^/i (^t ) Jlill J-A-l ■*! yl 

. ( ^ : Y ) J*Aii jytyl j jJUll c-.>*.*>- t (Jo jlij j oIlp J j$sJ 

b*i» ; J*ii\ ik~* A*-jj 0*< jK^ ji £J>* '->* 4 JiUj 

4*j£ AjLsP SiL*« U*A**J 4 JK iW (£***£■ J jXj .iNj^l A*JIp Jl 

Jfc-- yfcij aJL-P 0 }** jj» ,j^t>w £jjJ te} Ul . ckL*> Jp ytill 
••AJlo" A4 »p Ju *<*jUi 4 j»£5l Jed) *ujl*j J 

• « m 

j j-P </ ji J jJ iNjNl a*JIp Jl UiU 4 jJ\ ty, J£” (j 

m 

iU*»5l ) tuut ^x£ j ( J jil 3 jJLJI aU>JI ^ j ) a-Lp 

. ( ytJUl iaJUi 

J-**lb dJJiJ 4 a) Jk.il Jw£ A*j*&*Jl Ailj^il jjp cJ-lp J 

v_>jP Jl ObUoJl Sib jj oLJNl (J A-iiJI j *L**Jajl j,*!l ^ (J^AiNl Jp 

ju; jii uni Uj> j4 tJo,. if 4 ^i y$!i *iro!i ju i^i 

. iU^I j *l^f! Jl *U*1ll # ollui u 

: UU)fl j*\ jti I 

«> I jA\ Ul . Uljj j! 4*, Ul^t J j& jt U] aJUNI ^1 _//i 
<j*Pt cP' UUl i-J j jlill (jp U-m^ (Environmental diseases) UaJI 

4 _> j ^kll jl iU»Nl ^ UJLI ^1 Jit* JjjUail l e J 

« ■ ^ 

cJlk-jl I j>-jUl { y*\ jjfe" OU^loiJl ( jAA j jjJI y*l Jit* ) A; jUl < yOMj ji 
<^LNl J* Jfti (pi (jk' y*Vl Ul . ( ^kl j4^/l ^v* l* J&j j JvJl 
i y>\ j^Nb <J * jjct — Jl^l ^* aX U Jj_ vJiiiU- J*>- jj* P — *ttNl J} 
UUl ct Jl ipii*! J 4 J 4 (Hcreditar> r diseases) Ul jjl! 
. UJl aJLw* iU- 1 (j ! plli li| Uljj U U» j4 Silp' <-Uk^ifl 
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— yijj ^ Uxj jlS'* li} l* — Jl 4 -p y tla^-l }jjb Jij 

ijP j* <1)1 Vi JLijo jlS" MU t jl c^pbdl j* jSS" Jl 

i£?~ ^sj 9 la* iUj c ci'jJ u* j* j* Leprosy f l*U-l 

« j jJ ^M^b # ^b ‘J* a t *J «w*u»i.l yj ^£JI <-*ix£"l 

0 JUL'I jlT flJbU ^ j* Ojl^o ali^VI jb}j . ( LeprobacIHus ) 

yW^ia ^'aj^ V. f^a*** u***l <-*a^ i>,a 0^^' Om 

^1 _*$b ^-oUsdl ^ Ub j* V«b iiJi)i j t JlitVl 

ai» c k& ji!)\ J jl* j>- £jk j I yiTU ^ 

J*&{ fjfi jil ciVS - * <j*J 4 jl£* Jj jl£* ^ JtfSiMl MJj>" ^ ‘^-Jflpl 
^^^IJULI jT,_>y> LJ* . ^1 

aifV iLlfcJ) <Un*l>- J jla* J j^jUail £v?j Tjl jj <j*J j ^Xj 
, *LidJl ^gJ jl 4ftJ jll 4 J} !j 0 Jl 

: 4JUJlj iil jjb 

C v 1 Jj-' } W <*' a J 1 f > <> <j L^xJl s$\jJ 1 ^ ^ 

(j^» i?ljJI c ^V^-Vlj Mil jjJI *Up aIjT liilij 

Ul c .$iljjl jjaT ^ (Pearson) O j^j^u (Gallon) Ojdl>- <&*l 

•• 

4-SxJI J 4 I j*Jb . AixJI y ~ I S^U- <j jaT* £^>-^1 *UIp 

o ir Ju c *y *4^ *La ti jjy J' ^ 

\*J*J AiiiSj <ij)»jj ij\j>~ j* mJU ^‘‘b - ^Jl J>-b la>- 
*u& i ^Jux t 1 ^UJI ^l ^U-jMl oUil> a!x ilj jl <^1^ — <j* 

<j (JJI V' aa^ ^ ^ J 4 ' 

<lj^.^l OliJj-l — JkAlJ j ( c«»Ua>-V I m^LP Jb jjll^l 

. *Ui^fl Jl o^l J *bVl J* - olun 

Jl V'Lw ■> j a^ Vba 51 W 14 ' y- ^1 cf^ J 1 a 

jUa^J *-UJiJl Jl jU — Ml* — ^ij^ 4 ^Uva Jjj- t <uixj J«l jfi- 



^ m. - 

Jb J' dt M 1 V* <>• ^ jl jl 

Xi^i ^yuu — (Moral sense) <LiU-l 5**U-l 4J^~o — jJWJ 

4** y iJijj 4^U i**U-l e*Xfc d) ijj4aO ^jj4Jl 

jj-xJl *UJU- Ojl (j^4 • y*Jlj _/J-l ^ 4«£*5i 

jl iO; J*Lp Jj iji!! i)ji- :> j* ijJ- ^ j . c$! Jl !4 a Jk^ #JJ1j 
Jjyi!l d)^$cJ l» o j JiJl 4^J> 4^ -.4jfl jj 

J>y J* U* jt . UJb-j Uljjll AiljJI Jl 4 a*-Ij il j%&, isftil 
iJxJl i_jj Jill J| Uo^ ifUJI t£ jy*!l 0 U J«lj*!l 

. Ul _j*- d)>s 

Jp Jsu~J ^pl ^ — <J! jjl Ol4»- Jl J — OU^-I O.J IS - " I l j 

(3j JaJlj ikj ^4 ^.p 5 I OUv*Jl 0 <1)1 4j . aJiIjjH OtiyaJl 

( jk*. - (1)1 eJ>l4J,Uj 4>>_) 4>l V| . jjJl^JI tixJl 

* 

Oliva!! ^ . iSxJ'u l^UUjI <k-_p (J OjliJ Ji aJjI^xII Olivall 

; i4xJI O j Jail ij$"" JliJ Vl* — ^ jJi JJUai j ^ J j£* — Vb_?^ 

vJj Jill iUov! jj 3 *^ 4f — i»U)l 4>waJl j <J jkJ! Ji* — OUva tj~* j 

• b'* ^ y ^Jl^JI Ipi o~t*i v^ '4*4:^ 

X.j I j JaJ! Jp Ji y 4i -el! <JUJI J*l j*!i 4Jkl* ^P Jj4>vlu*_j 
^s\>‘ ap^ y l,'1«j^!I 3j ^ _»•> 4 — *ljl ^5 ^ Av l_>_j!l wI»a^j!3 

• Ji ^4^1 ®4 a ^*jLj j 

^rj*' d\ Vir 1 ' J 4 '^ 1 JUtf 5 J^JaN - ' 

«4a ^Ij ^*3 y j . i*».«>»-Jl!l Jl . Aj*iAl!l c * ^<k!l t Sjl ^J-l 

: i.JVl ^ 1*4 oLjlj (jl^J-l 3 J«! j«JI 

jU jVl (1)^7 (Primula) ^ J I ^4^ (!) 

3 OluJI y U4»p • ^ij* 4 *^* ®j! 4iP (1) J5I *1 
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£** jU lili : (1) ^1)1 t-Uu) Sxji-I jU jVl j j>Z hyA “fO Sjl y- 4>-ji 
. p I yJ-l jUj^/l o j^Js. ^ y-l Sy 4vii>*l4 Oj! y- (J OljJl 

j*~~* *y* (J V^' (Aphids) jll CA yl>- j j$j : *yall (y) 
dAJi^j . jjSoS a!m 24 j yj L 'il (Utl; ut . ir^P 

(J^b 4jy>- <S~ jj IS] SjJJI y i_Jc.iv’ oULJ! j/.,* 

bjUl . j jl'S ^UAv) Ljy C->wl — yl«il «■ j^J! .y lylwaJ — lyipl 

4 f £ Jt, 

. yl ^vaj jli p jv?JJ c- > yh( yi_j iilp *VI $JlA l1*LJ! 

<J yi jjp J\ p| ya>- Ol jUJl J^apj odij lij : (>■ ) 

Jilb^ . ya>-^! tUs* 4 yv>l y-Tj yl yoj ly yk ii^'l 

«* 

ttoJ.A *b“ y ^ b b 4 4j ^Jl JjjU-l J ^ ^ Jt* d*P IoJIaJI 

. y*^l j a5sj jJ il)li 

pb y is jk>- i y - y i$5^ Ull *— >lo il y I jvw jJi ( <5 ) 

bU 4 cjliJLl tjj j c*£ i! y'ill di}j CJib bl yc£ jl <^JbV 
. tb yJl Jb j\aJ-\ ly Cj yls> 4j Ji\ a.JIp J,l CJU&! U 

y')} — CjLjdill (j oUvali y\£ i <uA?*liAtl ^lyll — Y 

4 ^stJl ijs y> 4 Ol yi!l iCJLP y iJ>-b Olj! yh — jLJVl 

i ^j]l J — (Hormones) <^->U y 45jj*ll yj — ^ Jl yl J 

yes- J?UJ j Oj^y JT . ^-1 *•' jpj (J* * 'fr J-i 

: iJ'b/l ilt-'i/l y 'i~ 4 (yb- jl4>- j' 
c 5J jjjl SdAii « jy» Oyy y*j l (Thyroxin) C^aSjjj (l) 

m m 

. ( <Jydl ) a\£* J J jJ^i AP y (Jl 

4j ^ii$3l sja!I « j y jy y yj : (Adrenalin) OJb jit ( V ) 

4j yjll 5yjV (wJijij ^va*!l y y * 4 ( 4j < 3y ) 
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J) ju w a jytj j jAj* jAj : (Insulin) (>■ ) 

•°* ■ # 

. t c, ^£JI 0 <uH\ 'iAf Jp 

ij.^b Ol jl y| : ( Sex hormones) 4«**»^-l OUja jil ( i ) 

. Aj <U<*U^*I i."j! i.^aW 4 j 4 

(_§ — If Ijl _^} — i*Aill Oiifc (_J (_£l ^jP j 

(Cretinism) S*-UiJl; i3jj*ll ^ ^1 < a*jI jJ>\ Cj Iaa!! 

jl J » | Uji >vajj iiljiVlj Ji*5l cjuvyi 4 j i yi\ 

j^kd A^-S't (Sex reversal) J j>ci\ JijJk-j . dj* j*> 

m m m m 

i 5oIp ^!l j j£; ^J3l 4>-U->01 a)U- j jj\ y* j l <IjU y * yll 

C-Ja jj j-Ji 'j? j& i^jU* c*;w>i u bi (£>- i ^uvi (j 3 ^ i£” 

^ £T jiJ • Ji 4 Wyj* j\j > I Jp 

oU ^Al jl j»\ i3Uj| i <hyl ^a>- 3^1p i>-U-wUl 01 ti| J j>d\ 

lAi <5J-U^jJl J j£ 'jf i Aj^ull l^AJ J* j*> jl yjj (Jp 

MJJI <>tju jLJVl (j ^JUU J y**^\ l*U> <L>-\£ Jij . dij-> 

m • 


4.S+J <-3 j JoS iUei^l j A>cj Ji ^Jljjll Oli^ali ji dib y* gZJLJ 
C 4;yJb]l 4 j 1 j^ll {_$ jl^£ 4v^Vl y» 4/tJii-l d^A j ( AJ>-li jl <«>-jl?- 
uij ^1? c1->!jl>cx**(Ij jUVl ^5 jJI jj^l <sL-l*c« L 5 \X i] 
Sz) jl JjV t l^x^-U> jl >iy*> ^ ^P AjptUtf 4JX) 

OU<2i>tlwJ.l J . Jl.JV-1 ^ l* die y J clJ jA iixJl jv\j jl 
<— -^ _/w I j ^jP A^UI ^^1 ja )1 1 ^ J ^ j^l 

Jaiu^j j^-Jlj o^Uiil ^1 jA Jt« c 4 jjI jdl Cjlivail (Jp ivU>IJt51 aJxJI 




- mr - 



4 AjIjjJI ci ^aI y (Twins) ^IjJl i*»ly 

. jUVl (J ^cljdl y jlp jj ilLfc j 

c (Biovular) j' (Dizygotic) *si jiii jjw X? ij» (i> 

oi£Uj C-? jl! yxJUatfl* i_^ y yj 

M W ^ 

. (^6.1^ y4 

^ . £ 
isi-il SUyj jl ( Monozygotic ) 5Uyj ^ IjJ (<—>) 

JT 4 JJLa'i J| Z*J)I ^Liii y ^yjj f \ jJl y j 4 (Uniovular) 

. U I jj j ^ J j*Ij OL yg j 


. £j\jL i a}\ y juS” (J JUUVI cJftJUs^ jUI a-jUj ^*1 jxl! <Jj 
oJy j ^cl yil Ul . ^il y *i/lj l^wb-l . yJUU cj 1 ^ ^ 

^yii jliaid*)/ yJu jU j£l.» 4 U>*lj yy y l> <ji «Aj^ *>*$^51 

Ji« J Jl>AjZ ^oJl j . Jib J} Uy J5" yJJ 4 yi*aJ JJ 

\xa jlLaJ J! V 4*x$^U cJjl y yi^Ull G*i* 

JUaii^l jl^ li^i Jj *JJk> ^ ^ 

f^r - f^y °^ Jk ^ <s* J * tj~* 

. (Siamese Twins) 


— SJ>-lj aJ>- y AaJ^UI oJy j ^*1 jdl jlj^-l (_yo j 
l^ju (£JJj 6-Ia <l)]i — Oby y U j ^L»u*aJl U.^i 

• * a 

|i a J? & 

^ y ; (ji ^ C$ ?> " ^ 4 ^AiA!! T j^-S" Ij-lij 

^cMy jUi y Dl yt 4 Js y; Ji . a^Ij <j jk~* yS*” L« I (J yi*JI 

— Aly* y>i yL OLUaj jl . aaUj£ (Jl <!)Li*UJ U*j a\j\^* 

X.C- Lj Jti IaJ ^1 — J-Jlj (Hay fever) ^iiJI y>- y \yfc 

a • ^ ■ 
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^ ! ^UU-l C- .*>- ^ Ulc o-U>-j jilt OJlS”" llj 

<wjL^ — <ol£Jj| U ji *Ul*!t 

• M ' 

. *15”" Jjl ) Ui*!! j ( ^Jl . , oj jJl . J jlaJ! ) 4 j-L-UI (JjLtvai) — JaLjj'V? 

<^^>j £li-lJVlj ]nw> ojS ) UiUlj ( ^Jl .. 

^jbj ^ij:J l£j>^ Ij UUI ^1 jil U^IJL^-j c ,j\XP j*jf ( Ujl 

. ( rv ) J ^"” 


( rv ) 


j_jAaj jj — JsLj jVI • JaU jIaj <JLU-* — 4j LL JI U- j3 4j jLL» 

*U>U As&i ^111 ^i^x) 4-uiL>tJlj aJa*J!j A. . .. ’ flfcJI OU_-aJI 

* 


3 yt\ 

JalJ Ja^- jl* 

g»i jiii y w ^ i ^ 

JaU7j'yi t J^U-« Ja** ji« 

A>t»!>0l OwUp- j 

a^U 

Olivall 

7. n 

7 ®A 

V.u 

4j Juw>- 
• • 

7. Yi 

7 it 

7. AA 

U2p 

M 

7 Y 

7 ** 

7. tv 

UU 

• 


^ISaj (Ji jJ J C 6 j*m\*A Oi'y »A*.i ! jfo (J jAJ (J/Ji>“Ul jj 


^aj*; ^U?_ 


_/Pj (^iUaXiVl j ^vUxllj AJUUil ^ I^Ixj Iji Cj j[j£i 4xltii 

^*1 jlJl tj-o ^X*JL-| a»IwxJI Cj 3 jj*- 4 ^SUJl OtU j t d-iB 

. aJLU-I A,s>-bjl (J ^uO jX'j J 0 jt.S^ A^jJ.1 


, <l)LJNl (j *lS"”.i!l aj I jj OUj] jJp ^I^JI 4*ulji OJpLv Ji j 
SjUVl iIt-jj (j^ jj ^ ci ^JUI JalJjl 

: <Ji ^ ^ 4 tyJ y u*J 
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itjui iUji j*!*. 

•/. V 

^-.'JLl a^.U£* od*>-j ^rl y 

7. AY 

^jwA^-1 Af-l££< ^*1 jDl A*JUj ^*1 y 

y. m 

^**Ai-l AA.U^ ^ii jAJi AaJUj ^*1 y 

y. o * 

5 ^1 

y. yv 


~ 

frt* yj y o* 


i jJ-1* aSaJI l)I oXa J Jjj 

A; lid) I A^-ji (1) j5\J — U>-t_* <X J-A (j$ U.-* 0 j+*\* J ^Aj — Sj,>*'i/U 

J,1 jjjUd; a>J!>15I f I jJl jl C-aJ \$~ t ^*1 jxll ly* j Jii 

OlSxJI («UjUj jij (£>• Axb^l J.>*l jA *Ua! (j 5 yS a»-j3 

. T yS \j j\jtj L-# (1) j£l*j ^ 1 


i>L’M J Aijl c-J jn*i! j oUmsI! 

Aj^aII J ^la]1 jlwNl AjjI jxLl uj O bivaJl 

: JLj^I 

. (Structural) a*aJT y ( 1 ) 

. (Physiological) aJJ? j (<_j) 

. (Mental) aJxp ( ^ ) 

: £}li!l j 0 wIa ^ u^-l j J5* jjp o-bxilvjj 

OU*? (I) 

^|p ^Jr«JU AX* ,#J> »dj|^M*>- ^*!l y^- J 0^ 

— «■ ’ ■ w 

^ lili c ^ A-j^aJl A>lid* JJ**,» ^Jp_* c (J^Vl * >s^!l 

a>-ji U 1,/iT aJI V] « 41 tj o j*a)1 OvU lSv*)*Vl \Xa U 
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CJir IJUb dlS" ISli 4 <l>*j5 dr 4 i^UVl *jJd.l <J 

^uUJ! ^Jl d^J U (jyJl d jJ Ojlij asUS^ Jil dlf - lijj 4 if l# <Lx< d 
. Ifli <L>-jJi)l LyS"j\t t*a.il d ^ill 'LfcU lf~ 4 (J}\a ^lt 


( j33 A~*-Ja) 1 £j^J3 ‘r*^' ^ A?-j ^Jp J~Uj^ 

A«Aj AAv 5 ^XiC _jl 4 /iwdi Ijjfe A^imaJIj A^>e^X4 AA*/ 9 

(j\j ^Ijjil dli a^ AidWi oAa tdUlf” ISU . If'jjlij j ^Jp 0 

b'L>-l tdj-A^ 4 0 dfjj VUlal ^i) jl JjV (1) j**!l 

.A>-l db ii.Ui ^^a\ dij 4 d _ji)l AjjIj dUl»Vl d jjp 0 j! 

f <j*J 1 d ^lU -CL* y>-\ T>_*>s^4 j j-aJ! a*U tjl jj !>LIp J+£ 


d J-.P IS j j£vi a 3 /dill Jj*Ull jji j ^Wl AaL J^Ip cL> j; ^dli ^JiiaJI dji 
^A^sjj d/w*3l <L>-ja 3 <3j j*^l d_jl)l !&£• ji^ll ^U^Vl Ji j . a^j 

^gll 6 jiiJ! AA^Oj U AAj j\aj \J ^U! IJU Jg..j jt j 4 d ^Ul Sj*S»Vl 

«* 

, -tli-I^J jA^Jl d^J ^p — (_jv*!l O J j! ^P Ia ^v»lj 4_^<l^- — ^lp A>*^aJ *J 


4 V' J ^ J 1 *' dr 4 •aU-I d J vJaS ^ : wU^-l djJ 

«• 

td^LsM; 6 jS" y A?-_0 cIajIav ^P Aj ^id! A,Jlp 

dl jJ j 4 ^’lijl djAJI ^Jp ^Ult *UJpl d ^3 2 j**)j , oNtA<Jl 

( Albinism ) S jJLii\ aU>- . aJ a^j d! ji! 4>-y 

iS j (j^ iUJ-l 4 aJT ^s<df c-j!^ -Up 

• ^ J"*' p tii j ^^3 d j) ^Jp jk-^J.1 (jl Jjll J^Uil 

J^J 4 '^' Jt« : (Facial characters) 4«^ jJt oU^flJl 
d jl y\it if" . a>- j!l ^■*^ 4 dr 4 j^J • cJuj^lj diNl 4 dr^33 

Ojj;j 4 A/jljjJl J^IjaJI j 4(W A^jjjfJ A-S" y » y^\ 

, 4JI jJ. A^>tU^ _j ^ i>..t5L* AP^aS^ 

Cj&itW i-UJUU Jt;p dtSLc a/^i U* Jj' J5vi Ai^> lij 
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• a. 

A*dji OiJtf-l Jjii c (Anthi’opologj') l*>- J jj j j' OUJ^/I <Ja«^ j ^Jaj 

oilp . 4) A^'j jll ^ip A*pl>- A*^l ^j^'JI jf* - 

4>. J*J c (Cephalic index) J' jL*U» j*i 
ivsu>*> *;VY 0*Jj 4 VjJs> U JTI j Up j& )\ 

Ajlill j JJal«*** ^*.*0 {j^^J *• ^0 J ^ 4aAi j* * ^A*l c-<wxil j 

o' y* o>-j l* ^ )\ J^» oljj Jp JJi jS\ 3 . ^0x^4 ^Jj ye 
, ^51 jill AajLj ^lyJ' «ju 4 V* a>«j^I!I a-Ls - j ^iv» 1^-LiJ jS" I JSCiJI 

y* _l>- j U i*«l ji (ij^i ^ J 

ijm I Jl j£ aJ lc — <JU.>-V' A>-j J^ 4 a~J' J 4 ' U^*i J^"^' 
(Pituitary a*«1>oJI SOiil OjAjA \^ V 00b y * JU a-Ip Jo. ***+) — aISvJJj 
ij JL_>-' duy\ j£ o' 5 >>•'^1 J O — >■* Ji j 4 ( gland 

OU)) 1 ' A* j*.* Sib j Jj di)i £9? jj Xij c ^U'l A.«l jji y* jJlj if ilo jV' 

• Jj jiLJ; t£*i!l J' j-J' J*J j , 00 L* tail I j 00 U y» jo I iu^L 

j$ x> (Jlj^Ji Ioa Jp *— -dj>*.Uj .. S j!l J^Uib jcd aj^Ip ^gx» U 

U«o ( ^ ) L^V ij^' 1 ^ OOlJl j'jul'l Jp ^.il w^jUvJl j' 

* 

4 J Jallj ^ j*!i C*i ‘V***^' L? oil; j P 4 <o.^*JL-l J J? «J5 t^aij 
JSCi j' (Dunn) 0>-j Xij , ol*JVl J 00 1 jj\j £jJ£ Ji» 

• m 

^jU! (_$ jO)l J^l ti ^2>-V U 4 J^jaX-J,' J$CiJl i ^Jl Jl 

jjuj A^ajyi'l jj-fjjJI C^ji auL^^l j y>- JU' <>; ^jlj3l ye- 

• JJa^ (j* jt-Il 

• »• k 

J-^ljp 4 aJI jj jlo.v'yi s£ J" «~j j^-'l -tr J 

Oll-«<Vl <Ubli!l jll^l v^I^p Jt« bj^P v — .uJ aJjU aJ'jj 

wlJ’Vl fiU^I Jp Jd jfi iiU CjI if 4 a k '-V^ ! J i£ 
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cH Ob-v-Vl j! J^A-'I OL^I Q* iJaLa j\ jj** j\ 4j J*5l 

«* 

lyphi?</3 1 yA A^JLwJ Lk (j l/vx*''^ I Oji Jp ^ a^L-wii A.jljJl 

^r^uiil (j jlJa*«jil jbdaUil <l)U*Jl At* y N 0*AjIp u&*j (Jj . jjb 

. (J\jj J*bJ b*S‘: 

I (Bone abnormalities) 4v*lsP 

jU^Aj J^vJI Jp aJI j J l J^Ij*!! <y aJs- lilife 

f. m *■ 

jA^ali ■ v^l 1 iAj LmJI J*l*ll jbii-} Aiit*l Cj* 4 ® j* J .y^ " ^ '\ » vX £ 

J«U!I 1X1 jjvUUM ily'h/l C.v>- i ( Hollow chest ) eJsyM 

J*«l ^*!l ^y ill jsj ; 0 J*" aj J*ai J,»-I.a!I Jj ^y 3 ^ AilS"* tlaAyiu 

01 Ajj ^ijj y* j>"j jy ° sojui 

aL,* O AlJ 1 ^JU>xX 5 ^llaJl Jp y jl a^dL* J*! y- iillA 

(t-ylj? - cJ J^yil a*i* Jil OjyJ-l ilji'Vl 

. •L<Ja*ll oUtAi! ijA ybJ 

•» 

J} ‘ V ' jj J*'y (Ji (Dwarfism) f jidl y Aal^i! j Jail ^ y j 

^UapNI J^hx* a ji!l <j_JJ (Ateliotic) 0 Ul£xl1 ypy yxil jl Ja 
^yil l 5 *•— ■*■’ jJ U lijT jt»>*^~l aIj-/ 5 aj Uap I ^*.*»j*- 0 

. ^JUIp JpliJ (jP ^xb ^ jixll y jl Jail IJOb 01 jA*jj i (^iUJl 

(y-Jail j^b (Achondroplastic) ^ jJaxll jl Js Ul 

. jjjJjU/ (jv-UU- i j>-j Ji j'.i 4 < jaUJL j 

^yj t ^wUilj dJ! ^U^l {j ^jly^l ijAiJl oNU- Ui 

\ (Jb l« 

^>^1; aU>- ; (Symphalangy) CjL»%a |i1^cs)i — \ 

AaUL* k.l +0 iiAiX G UV! » JvflUll dip OLi^Ul ^liap ly 

. ( tY* ) J Jail (j jj^ ol j? is> , yi 



- I 

( *T> j£i) 



- ( Wj ) i ^ 


m - 

(il 4sll — t 

l^ij^adb' iJl>- ^ j : (Syndactyly) 
c LbU- tiUaiSl ^-lal! jl wUl ^U»l 

tiUaJl uj'^U-l (jiGM (J 0j £ j *AS 

. L*.lip UlvsalH loVU- JS j'j*-U>* 

: j <4$ - f 

<— >Lp j : (Brachydactyly) 

jJ UaJ 4 ^1^)11 jJ! a*4^LJI 

« #e *r 

* a yili (J -d-lC jj y lit IJlsj- I jv^aS 

. c£ iWl 


^ j I (Bracliyphalangy) OL»}U> jAl — t 

, l^-lj j*0A . 1 _^S”” I jl I 

t c 

l^i aJI>- I (Polydactyly) cJftpUtfJ — 

. aoUH £{UaVl aMv^VIj 3-Vjt j ^wl9 jt 4> 

(J • l (Minor Streblcmicrodactyly) ^4^1 *Ui| — V 

, 4* Lb L 1 I aJU-I aJL& 

^>•1 jfa • ■>' 4> J . £j'>H JjbJl QijUll ( t Y \ ) J t£ jU 

Alb* - <J All c ^U^Nl OLa^Lh ^UxJI aJU- 

. £jUsVl <^isai4 ^^^1 -A>-l (1) jbeZ* Jlilsl l. jJ 

<A»-I L^i j ^11 ci ^ SjAlkJl a -1 a CJl^lL j 

t 4 

*j! <I~|j diUS^j 4 4i*aJl a^A eiL-* ^ JX (iili jU 4 4_JUaX« 

j.LJ (Syndactyly) ^UoVl JjLaJl aH>- UI.SUjU <li4£jl<4'^l j<a$ 

Vcs^ J 4 ^ Jj J'jj 0* J 

-V 4| JJ >'y- Ji A^^eiUil o^fli-l ^ j ^ u aJ Ip Vi 
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Up — J-*- JS"" i} ilj-i Juki ^yrj u{> 4 «-uU» 
oJU J <Jl>* J£ J — 4 j_/ jt 

. SiUJIoW 


( J<-> 


^ $ 


* 1 ° 

£o 5 4 hyO 5 m-f> 

i * 6 + A i A uj 4 Dri 6 A J^o Ji » A A 6 

5 ~ i r 0 6 4 o Dr 4 i o 6 6 6 6 

£~ i p-j # 6 ■ 6 6 4 

obV i * i 


(Symphalangy ) CA-.*- fV" J*/ 


j.U. >'/i J’Wi 



A*l*Y' «!!► j >y~Sl\t •-*•* 1 A"*® **’:•" 

jS'^J Ji» jjrl* U^* */. A' aJ If* f'lJ ^*“ \£ J ' v^JV 

• ( J>- u* ) j» J' '•** **•* ; *S- J* ‘ ^ J'l V - * 


<iJI jj J*l Jfi -A^jJ C Aj jl^£« y OUv? Ji j 

JliVl <*-*£" / Jf-j 4 l* jU^J 5_j* jlAJU w-XvJi JjjJl J^- j>J> 

. 145-^i J jk 5 jAT C jVIs- iUS yi- Ji c £* JI L** 

4 _,iJ? j oU*c ( o ) 

ji^r j' jvat <— S ji JI IfAw gj>y 4 tij\y~* 

Jliil ^u- Jp j <, *Usp^I «*** Ji -> 

: i| 5 ft oNU-l 


iJl- 0 jjlvall ^jbki^l ^kuoj : (Day bliudness) (£ 

W J 4 ciU *y* J 

U'jj Ji k •A - 1 d 
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il (Family history) jl'Jl a**Ij .5 y lT y *£^» 

. At (joUall 

*>y-‘ y> ^il Ua Jj : (Myopia) Ja$ jAl 

* «• 

V | £ 0 

OwLiuil C4*J jil (jw y O j >^ j c jji\\ uU ^ ll ^Jp Aj^ jT ^ 

I UJU40 c Ia+p ^ {J\jj J*[? y J £'\ £)La ol j-Uj j 

. i— >l~a I ij oJfiitMj (_$ A»»>0£4 tijfc 

*li £ J* i-^ 1 ' ‘■'^rr' Oj : (Hyperopip.) jiftllt JjSp 

. SO)Ln A A^aS ^ iJjjyj i O^Ji)l OLj jll (jw jJUXj j SO»*;ll OjU ^ 11 (Jp 


^jjjxll jp ^ jll ^tiw : (Astigmatism) ^*AP 

«L*«I ^ll .1? ^iai-1 jOJ c iikii! Olfel^Vl ^ aJ yi 

yj » 4 A <La*^I ^ jid-1 ^ Av?l>- A*J C j jj OXp A^x^lj 

AAvill aOA ^.laJ pll — O^IjUII ^j&XJ (J 0>-Jj . bJlp SOJL* AAv* 

a 

£y*^" 4-5 (P^ 4 C^i 4<i j^^l Ol — j\ j *Z* * \j 

• *' y^ 


a^-j A>«jj <jl jjlsi V aJj : (Strabismus) J /■ 

■ W a 

< l r >Uap- <j\j j^Ux! I ^-u) t£.USj i aJjII Sj^JI jJp £ yd Owb-i j 

. A*>w« AA^S J jJ-\ iljjyt 


l-^ap (J 4-~*p jp ^^11 lo* ^Uj j : (Deaf-mutism) ^xJlj 
^-.;Ll ( Jjcs)I a!>-Ij,x,« aa^oS' Jl>jj)j . A^w>Jl ^ I ^ll (_5 j\ 

i. uLii-l ^ i>rj^ 

a 


^ (j^ 1c* j^b*" ji'Vi ji -t>- j ; (Taste) (3j*Ax)l 

4 (PhenyUhiocarba.mkle) U oU JL’u OvcP' 


j^xj ol j * tjl^* t>l IA I ol y 

k&*^^ a^lJ<i Ct.Lft imfv> *— -‘JJJJ 4 «L**ap«l?» jl ffjl ^il 


. SOIU 



'j&tu a~-U>- J, JU:J <L>- jl ljufi y>j : (Allergy) kwU^l 

AvuJii il jll a JL a aIjuI i il jll y Ia_/*J j! iL>-jJl il y^\ 

* • 

!ji> 1 j * t ^4j . jLill j ^bdall il j 4 j ^Ull 4-J 1 j> c-dpVl., 

(Asthma) y J\j ( Hay fever ) L ^Ji\ ^ '. i y >\ ^»Vl a-^LcJ-I 

^1-UdJI j (Edema) *U-J^1 (Eczema) U (Hives) <— ol£3l (j jJjU j 

‘ ‘■bU* (j! JJ J 4 ^ di a*U jjj i (Migraine) <_£*' jJl uA*ai 

— aL>-jJI ii ^ll yt*S a^Uh^- 1 All d^bJI iJLi ^4l^-! y+iij 

m 

dub V AlU il^ll a4A y Sill yu liU — iSJjy lil y Ijlp <Jj!sj ^11 
d^Ul! yJl‘> (1) jb*£ JpJUl Su>-l_j)l aIjWI il ^S1 J . Ia-W* ^IpUJ (_£4.,» j! 

4# £ 0 A**4lo*»i" 1 (_£4<4.»* y jj£) 45 

m 

A'UmXjU Tjlp ij&J (• <— olS”* (_£j4^ (_£ ^>-1 r^,jil>-l (Jj jjixSl 

» ■ • 

. so^ljll m M il >1 OM J*Udl £ji 

Ja^dj l$.l»liu»-l ajj4-1)1 <LpjVI { j&\*fiL->- ^a1 ; ^4ll Js* ^ 

4 ,j4 ^ U « (Jl j>- ^*jJl d 2 * - yiA 1 (J SiU- c 0;b 

j' W J| Jva> vi c5 y^ 

Ojj;j i s—XSil 1 *>Lo li<P 4 *j 1/C c l; l*>- 1 ^ Y * * di 

Oj y»U <bl>w^l I yiS" 4i All V} . a4JU< AAy g S' (^Ull ^ull J a*^ 

. i d^* ^ aJJLj U iS-X^j ^UUl ^jj Ji4 A^SxJl 

J?uJl Jl j^Jl <j0 y g-jl ! ( Diabetes mellitus ) j£*J\ y 

^ ‘ ob! 

ilijJ dJJ'lij . dA ^ 1 yA ^b‘' ) ! d>^ b^l>- J>tP 

, <Jl jA Aj jvki jl O Jb Vj jj^sla^lb ^ ^T^” 

A^Utf^l UlS JU- Jl j! 4 a till yj i A^;i4 Ai^a^ y > ^11 ^jyj 
• cT^'-J J 9 ^ <^i -^Vj' J* ^ J^i ^ d^-> • O 4 
!4 a j*.:> : (Diabetes insipidus) (J j>** y& 



- nrr — 


SjU AjI j\ (J Si l; j ^jA a)IJ-I iJ J jJl J^Jj . J 

AAy4^ ,j0 yU Ua ^JjiJ t ^ll yuioj C Ajilp (_5 J>-I 

, SlAjLx 

c-4pi <y * ^ ‘r^i • (Arthritis) ^aA» totpl 

4 J (Uric acid) dXJjJl 3 A^-J^fl J (Urate) J* 

. S^JU AAvaS” ^ jil ti-»jj>j 

Jp oUjall cJ^ : J>\ /i I ^ Utf, fcjtfU V 1 JJ 

J* l?r j j f V t (Tuberculosis) <1) jdli ^ y djjl y dilSC#] <Jp ^IjJI 

c1m>- U- jj \ ) j V -f- 4 k“ J j Y *1 <1)15^ a>J}U 1 5 Jj?- j p Ijill 

• ■ 

W 4jlij C*y ^*ljill aJU ^jjdl <j* l>-jj *1^ (Jj t (J jdJI ijP _yf Ipi^p 

, aJIjj jj# 1 *Is» 1# !>Lta Jaj- If ( l>- j j o \ <Jalx>-l ^ [y U-jj 

f 1 jA\ y* tsjp jl ij i oils* ^Jl ^ ^ djj! y jl£L«l d-d 

u** j* Jjfe <31 >Jp-j \S~ . aJL L » ^ Uljjl A>Jt>Ul s-L>- j 

« 

J ^JjI? *AiP lAil j*\ aIJUII ij~A> (J UlW ^vJI 

y)I iUsVl Apli L_*U«J iLaw* <LjIj j J«1 jP OJb^j Jij . jv^aII 

. Ij jCJdJl j aj j* yiii J 0 jdJIj (Poliomyelitis) JlikVl Jli 

3 JUp oU*£ ( ^) 

« ^ ( c 

KxS" _plcL»li*aJl <U*lji y* IdJUJ jo I «LU*ii Oli^all «»JJ A»*l ji -W 

• ti^i l* Iptdjf/y aJI jj l j*'~*'I Jp _y U ^r 4 

jJLslI S juS" y • (Feeble mindedness) JJLsil 

‘ lH* 

(Gretioism) 5^1 J) ^ ji U \^» j .j^J~\ ^Jp UU^^U 
wV>- j Ua* < aJI jj ^Jp _y U l^4j . aJ y ji> I Ol jl yYl (j#*) 

— O^Ull Alw/I ji JJP- (Goddard) ■* j^j^ - 
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Oj> j d jjU" j iV * d lib'll ^y* O' — ^L**!! aLs* 

*XL^< *A>'I O^j^j — (_£ y>~\ CdjtAJlp A-*'o^ .-Up_j , ^njilp 

q* \^T d' 0>-j — (Heterozygous) d'jj^ ‘'-rf u^r* kilp J 
4-Ajyij <udj <^1 ) j ^Ss; ^ £ 1 j d jiUl! 0 jJ j>sj dUi> j' 

dd^* 4 ddJi*^ d 4 dj^j — aUIp Y“\ Jj . ( \ I \ UjOs 

<_)**!' 4L* 4 dU£» Y\ j IoIp AT 0*j — jjidl oi.xlij tj\jj H ^—S" J^\ 
old I oIj j d'dU-l cj <u>ydl e~~Jk!l .Jdj , ( \ : Y V-*| ) 

. u>^* J bj 6* £?t lH* 

4>\j t.Uj^i M j' -&*j : (Schizophrenia) <JaJ&-\ 

Ojd*M Aj I jj aJ! cJ'j V (j£3 j . ■ijSxdll J^l j*,'! y* iOp ^p 

, AjL»sAtfxjl O-jLdjwt!! ^4 _/U^)l 

i-L— ^ dlib'Vl d j (Amaurotic Idiocy) ^aaIIj 4A^Ul 

d>-t'j jJ\ JP Oj^juj U S wU; ^A ^,<2; OjAiw; ^ (J0 

. 4}ya\ai\ <2j\jlt# e jJ^\j j_5 I j^\j l* ^a j d aJ-SJI jJi 

d ^jUddl (d««L Vj £ <LL*JI aSC.£JIj 4,OsAa" OjU" dd^-' yfi’ L y ff ji' £-^_) 

^JJiJ 4 (J ^ A _J O-ijil df*~ (_£>• dldi ^i ^*V 

, A*>wJU AjS-vaS*" 

*Ldl tdjJL^ ^ Jil U — a : (Epilepsy) £/■* 

dd^>-' ,UjJl> a 1 j)l c— A-Jl jl jJ.oj c Jd^ 4*l*iP CjUtO^J j 
1^-1 ^Jp <d-.-^.>d Jl dd-J- 5 Oii c A*ai' OU-jll (d 

0^ 4 4^\ CjU- ji' <J AjJ&IIa j’S- 4a ^\ j O'j jjdJ 
ai ooi>- jil oLJLX' Oj^oJ j c a<p C- j 'Vl>- u«w V (JdLojdd' 
(d 4 Oa-j U A*jil A„s^jl' OhJLJUl aJ'jj ^Jp d-tj. \£j , SOjI.^ AAvaS^ 
d 4 d^' 3 ' ^ c AsxS^lil SO*»-j (J l^ r UJ y l^ildail 

m i 

. (Electroencephalograph) d a^M 

« _ • 



- WXo _ 


S\\ olSC«] ! ( Intelligence ) 

. £\ jJl jp 


4 k,; y £i\A*fi 


A^TU'I iibi — OU^va!! A«.£j 

oiw^i ^ • ( ^ <j* ) j\ J* <y* ^ ^ 
<i _ ^U-l ^.wail (i-Wi J U — l~* £jj Jf Li*** Ji£, . L*w» k-j j 
iJlS L*,v» k-jj <jj j~*J oWi *k>rj-* j^k\ l? kl . 


£j jll £jjU olJ j$\il jL*.**!' (jAk^j 

( cf* ) ^ ) (^k-' _J J^JI ti — 

( iT 1 )lsV^ ^^d ♦ (i^»Vl Jp cl^La- V UIpj 4 ;UU 1 y^L-A 

(Jk-jM^lki ^ jj 4 j jj’uVvall ^ UlX ^>\j[£j I y£ 


( tH JSCi) 



i Aj^iU oUI j-k\ y* ij\ak£- {yc-y 

( U* ) k^-L^I 

j^sXXjt 4 -UJiil Ut 4 ( ) j 5 * - J 

j?ujj hji£ u^" ^ ji -J 

* * 

Ajjlll OUI j ^- 1 ^ *A— 

m 

^. ; ^aU aJUU-I 4 >jill Olil tJlij 

(j^;^ l^-lv 2 >-} cP^ ( t / 9 ) 

LjJ jt5~l apj~o ii 


•J)j* 4 _i 3 - v jL:« 
f i_i;Vi .\^ Aj^n £U j; *b 
C. tl_ v l.! »xa (> 0 Cj 

O vi^.j « ■jl«.‘*Y\ J 
(X V : : (o'* * cr ) 
y-S^ «V^' ><-»- » 1 .jC' j 

< -k i ^ iT .^ 1 l ” 1 >* 


J'j ( cr - ) ^k-i <>• 

c ajjSJI O - 1 kikil ( jp 

. JLi Jl j t* 

jju*vji^-l (jui~v 2 ll tw. A w<i j 

«^jUVI Ij^I^- jJ jjr^ Ij^k- fj) 
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c y>~ ^1 Oj-S if^r ^ a -‘? j* Cj\a^> JL >- y 

; U® (jJll* ^r 4 <_r“ (Sex-linked characters) ikJ^ilOUvaib 

ojOi ^Op jp Uajj ; (Haemophilia) ^uJl <Jiji ^^ 4(1 ) 

o' ^ ^ IJij- (jt'Udll ^Jp jJaJ-1 C Jai>oJI ^Jp *Oil 
•* • ■ ' 

Lo^/l ^5 j»r*^ ^ j' 

Am«aJIi I jj^" >Xa ISx** 1 iAaj 'il ^*- j^-' l*Xft o' j} j i 

jr- ' Ai Ot Ji J> JLI lir o^Uit oy: U ljlp y . ^U!l bUi'M 

Jrup’l Jp 5 jOiJl ^Op ^aj : ( Colour blindness) (j^i <^**11 ( < -J) 

. _ r *J>-Nl (jd^l' lA; 

cJLi . jl-uvi j o' ^ ijij jjTjyi j r ^o>. jtrt oUjiij 

aUJ j/ ill l r b' ^y> ^ll (Jij 4 Aj*«.Jb jOJ jJ > - ^11 

. I^Uj J) 

: ^o)l 

<_ 5 V^ Jp J^.4 ti'oo ^ 

Aj ' Aiys A<t aJ) £jC *>\* ( U' 4 ( ^ 

* * 

jj4 i> Oj-s Jj^ (^JUl oJUl J*U13 15j*j '-}* .(j^ jl' 'Of AspU- 
• • 

oli (*)_/* J\ (j * **•« pUid' J^WJj 4 (^)_)* ^ 

JiC Ak&Jl O' ^ ji . ( (> . ) bjJ* _}' (<• . ) Oj£t (1)' Uj J>- ^ll 

Vs^. J • V'oo" cHo^' Cr* <i^' ( c/’ ) c/r^' 

( ^ ^ ) aIJUSj ^ ) Ao^J^' o' j* Jilj ( •* A ) jA Ai'jJ' ol^ ci'oo^ 
*1^1 01 Ji >- ^1 ai j . o V ^ ^ o s>^\_} 

aJ «Jj^J ^^>0:1 1 ^d*U)l ol^t: SjJUJI ^ Olil j^l 

ij> {£ ji j , lj-.i <-0 j (_5 U c U aJUU-I Aj^ii'yi AJ>-'i/l ^|p 

: Ovi-^lgJbJCtYr) 
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.(I : trr uust^ij ju± »>j-\ 

. ( V . 

• ( iYf Jx-i ) SlilJ Sl^lj <J»ly 

lMt' u* Jjf <-***' ^ •* J**'. J £.? >' 

j OUVl 1*1 i j>~ Vl uiwaJij ^1 j> JjVl 

I ^ •— 

£~*>- ulS"* *i! jj Sl^b <y?J £jjj ^ij • j>- VI <_Jft-**aJl j 

Si ja\j <J*lj) j £-_jjJ l^i 1^1 . OMSU c^UVi <j^ljj ^ 

. O^lsU oUVl ^ j& Ic^ il ^-ou-J» o JL'I j]i <~*a> 1 s 

: J/l ^ll 

lj-l il t 4.«Awvi*l exli. » ..^ a )Li ^jill ^*jjl tjup Jaj 4jlix J«j ^Pj 

(J* - ^ — ( p ) a) Jljj J*Ip ^ £& 

c ijfi JJ i-xLp c-o-o* (£) <u« iUidl aJUl J*U!I Ul . ( c r u ),(^*^r' 
iUojj jvisVi jp yijj <d' (u^) ^4-1 j^ 2 - Vj 
A*wjJL — (Jljjll ^1 O^i ^ y* j . aLxIj 

: jvir 

. (jjAll djil** jjf* ( * . ) 

. Ojolp jjTi (£.) 

. 4J ^)i!l OlU<a^ <1>UI * * * * • * ( p p ) 

. ( J ^)! O^AjU cxUI * * • ♦ * * ( ^p ) 

, Ololp tlbU] * * * * • » ( ^ ^) 

( £ £) 5 L^ ( p • ) J^-> £.->>’ 

( ^. ) (1 ) joIp j^Ti ’/ 0 * : J VIT j Jj^l J^-l v-j ^i* 

• ( ) c/* *^V15U vibUI / a * 
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*^jr &iu (I ) r j* £J' J* [ K ? 1 ^K- 1 ** f i~) 

£j.i • V:; 1, -*1/ Jf; <E') ‘ ***>’ >-> ( v ) « r JI 

< %r ) 1 J* ( -> ) j*- 1 * ** W J r* 3 ' «ry 
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^ J^j £J >' '®i L*' 

« ( f . ) <l)ji®Lp jj^® /. Y® .’ (J JjNl ^J^-l ®1 yl tyJ 

4 ( ££) *— , li| / Y® t ( p . ) tijAH ^y^JU 0 jjUa^ ® y. y® 

• ( ) <j* s*^ y. y ® 

ci^!' J>jZ 5 Lr^ ( £y ) <jV^ ZJf 
o^u. j/> y. ® • : ij VIS’” o J jVl ®iy I Cm ***.1 jU ( P P ) 

-.< (* > ^ i; i / ® * « < * . ) 

( If ) y ^ •tyk. ( p •) eM' J?-j £j ji l®i* 

4( ) j joIp jj?'* '/. Y® : <j VlT j J j^fl J-^-l ®1 yl <--*J jli 

y ^ji 3 ovlsu tj^i ;} y. y® 4 ( p . ) (j jjji j_ 4 jiv^ y. y® 

, (pp) our/ Y® 4 ( ^p) 


^yy Oi^ t yl^ ,t *'Vl <LJ1 p <jl Jjy ^ 

c.5 V jjS” *^ l 4 ul>' jl di iiJJ® yj 4 vi4jVi Uj® till y ^a 

y 9 ^' jj*k V-^ f t/j 4 (<y) J'd 9 o 4 a>,, J J* ^1 

^il yJi l*>wJU d^L*!! 1 *La <1)LS~ l®ji 4 ® yL» tjljj d 4 ^ AJ^lC AjLp j! 

J (T^ JJ L 5 ® 4 ^ 1 > <3 V} <y*Jl ^ ui 

Ujl ^1 *-Jl> (J iIj j£ tMiVl «JA <1)1 V} . aJ <UU- Si yU yS jib <_. jUaa 


^jJI AjLi ylajl ijmjI'j 4 (_7W>wjJ. 1 (_f C4 « ^rl l ^|pIax] ^JjLSJ! ytlU A^iSj 

. ^«lll j) y 3 y S)l>" (J La® y* (3.’* ,/< 


ouyi j {Uii jju j yjrSi j*i yJi ill 

^jjl JjU<ai CJljjll y 4 <-)L**jyJ Sj\^ll Oliyall y y 

JJUai f 3 £_y 4-A*yi ®i 4 (Blood groups) 

OUyi J ^Jil J^Uai iljjl jJ y ^1 yJll <jlj_jll J^l yll j • 4£yl 
• J* 1 <3?* 4^^ Ay liiJl S® Ud l yjl5^ 4>-j-0l ^UU«a 11 ^y 4^/«<j 
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( Multiple 4 JJJVI ^*i aL«U*o lO yvj ( ^1 ^p Y^S^j 

U by OLoVl (j ^u)l JjUi® ^p J**aijb JJj . Allelomorphs) 

0 * f . oLJlj olj^l (J a*aU 01 0 * 

, jLJVl 3 pjJI JJU^i <-tjl-b-} (Jj U jA aJT 0 L 0 J4 

: UJ$l J*i yi I *LL 

(Pairs of allelomorphs) AdJ^I J-«l j*JI ^jjjl Cf Jr** 1 V* 

^ jjasJlj J jkJl _j . jI j+>y\ ' V ^ SiUid.1 C»U^ail jjl JiU 

ti OLiWidl jllivaJl £Aj . iii)i _/> (jl . Ia-Lu£ j jjdJl 5jlUl»«l j 
£> jll (J L‘L?-! wt >- jj Alt . O^tc* 4 (jui^ 9 ^ 3 AjliX* 

J^l j*ll tJ * ^ajj c ^iUol* jjvULp jS " I ^/wji*val ^^ail 

, 3i»udl c^UNb aILM uJLIj (j Si U^-dl 

cflj - ^•^■'i/l O^lll ( >< /\*l) ^jW*Jajl 0 __dJI O a^S^LJ! Aj L i ^jh 

'. iJ Vl j ^*11 01 ^Jl LA <—jLd!l fj* jll jl L‘L>.I <Zj>x£ 

0<Aa C (^l>* _jl C^4<|dll (jli^Jl C C^d* t 

jl j+>y\ aUaI L j^j li|i . saJUl 0\*JI jl j*>-\ AAyaJ a^w>JL a^>«juu 01 jJV! 

Aj—jJL — 0 ^**11 j^>-I u-*LdU ^d-1 jl Oli ( ^.) j 4 .jl^ SafLil 
i£ 01 l^J^/l £z*2r Ul .(>■£) jl ( ^ jr) 0 01 l*j — Oj-*JI 
; AJ Nl aJUU j jiall . <f^SA A<jIjJ J»«l yu Jiw» 


(i^r 1 Jj^l 

OjJUl 

• • • % * 

U^ 1 

. . . 



(o 1 );>. ( ^ , 

* * * * * ^iujdi 

( d • • • 



( ( V)^ , , . 

♦ 4 * * * jba . ll (jUJ jJl 

( f )>. ( r ^ . * . 

Jl>- Jii 
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i ( '~ ;i ) >■ i ( ^ i ) >■ i ( ^ ) >■ l >- i ^yh j jjl 

jl j*>- s )l\ _^a J>-l j wOL* ^*IaJ AmmxJL A*>t^4 u& i ( f ) >■ 

j'^» A 6 ^' *' j*>- ujj £j'> !t cf i>^'j • (£) 
.lilJlji l-^Aj ( ( U ) >■£) 4 ( (^) >-^)<(>-^) ijl* (jyJl 
c L^ju tj jJ V j'*>vii4 (jjjl _jl» «jLJI L«l 

<■ ■ ^ ^ m 

^L+X* ^>Tj »— jbi UV £jl j3i ^Jlijl (j'Jfdl J*^i 

. <L)_yMl 4^ Is 4--ik^iv4 (J li — ( ( tr " ) >■>■ ) ^ 

•Ail** ,jljj ^Ip if-liJt S^-Ucl' <uU)Vl ^1 j*U 3JU-I dwLft Jju' j 
^^,«..«g,!l dlisil I i>»dJ ^^*1 ^*1' ^*Ap ^JjLtj Jb-I J 

J^U- J 4>*Ju S^UiJll J.4I yi\ 'JA (J j >- 1 oVU- diU5" A>- yj 

j^l jl yufi I j <J jiJl olJ . s^Lv ^1 y& sop <iLUr Jj»-I j 

^IvSLXj 4 (s*-) J* 4! Ja <jljj • j k-»J b*.S’l (jljjVij 

jly^l <s- gi, - (£) y ) L 4 J — U^o^-I **> ^,r|Q ’ 

VH“( ^ ^ ) i 4 ^ ^ >• j^J — ( j' J J$' 

j«*<a>-l j ( >■ ^ ) (jvjtili 4 l*t* j\gJ' 

■ jO^ <j (>■ ( c) 
iilbail ^1 JlL^i ^bJl jp 5J jSJLI - SaJUdl aJJI^/I J-l^i <JtJ j 

-b-1 J ^ J^TJ ( ^ > ‘ cr 4 4 J OlJ (J — OLoVl (J 

. JUj \ji [S’ ( olaiU oblvi^ ij'A^U- 'O.ilflj 

: dU^II J f jll JJUflj 

— ft. 

^>■1 olJ/" djl jlj»j JL4 (Jjj yt* If 

O' tiL>-l »J 0 jl£ il 4 aJ?Lip 1 iL jjk) l r ^UJ! V 
V] 4 <uL*l! c U*l > y*£ |*v* o£^ 



- mt - 


^Uil oulir’l t ^ ♦ *\f- ^ >■ »Jj yc ^ tiiJi { ~r J r* 

yJ-\ Ob^ JJ il l jtSAj ^ J* 2 * a»U^I O' (Landsteiner) 

J*-*J C i— oOa V. « V x« 1 *-ti jS^$ 

-lij . O jU v^wj c aj ^*4JI Sjj'All <J®L5 j|j AjpjV i 

Jab-* — A*il.«JNl £jl>* aXvaH <— Jjl^vlib Jaj 

— <LJL Jfu« « Ja^a-Vl JJi JaL^JI 'j* |>u3l ^*j jf ji\ *lo 

j» *lo On J^Uxll £jj 01 ^ Jjl ij* Aihst J1U« On jr^l 

e- ~-3^- j . iji J5"* aI*v2^ (J& *~-tejr{. ijT'^2£- 

Ji« I j' j*J-I ^jJl JL5 A/ildM ^ jJI JjU ai 

. Ojt&Jb I*Aa j*J* C ^ 4 J> w Jl 10 a 

^ Jl Ob^ ^ yi il j* JpIaJ jjb J,} (Agglutination) 0 j^tdl <Jj*0 
iS j9"bl £• (Antigens) OL*>^;;Nl jl dldJ jiil CjIjlI *J> yJj j*J~ l 
. (Antibodies) ibWail^U^-'yi (Serum) -b>-jJ 

jU jUo'Vl -j ajjI jd! oUva)l fj* -bo ^dU JUJOl Jll 015"" It j 

'—A t-*^" ©^Ja**J ^ Jb (_J A^^^-tl c J U aPt-Jj * y I ^ 
<j<« Axi^l JjlvajjSl (J OLjjt^j'Vl ^ Olp J JL>- j -Aij . ei-bCU aJJJI 
01-A^j U^j c (»-j) _/> ^Jb 0) j* U*-b>-'y J«*jj c OUJ^I 

jl( <— jI) U* jl ( t_j jt I ) U) Axb^l ^aJI JjUai (j 

. A ?-j j/y 

« It (. 

JjUaj juii-U^y t ajLa jl t— 

: a JV i a^j^I ^Urtfl Jl ^jJl 

Jp 'i/j. |*all CjI;^T l^i *y : (Group A) I <tUai (N) 

. ( I ) 

li* l r i ^'y I (Group B) 4JUfii (Y) 

• ( V ) 



- mr - 

Jp yJ-\ fJd! Ob/" 1/ ^ jKi : (Group A B) O I SLp3 ( f ) 

• ( V ) J ( 1 ) J 4 (X 

«• «* 

^4)1 Ob /" J 4>-jJ V : (Group 0) J iL*45 ( t ) 

. Jp ^jiA j* 

pjj i-jj jXj i /~4 )l aaJL* ^jjl ^y iL^ai ^ (Jj 

ij isyr jJd S-H*4 f ^ Ob/" J pUo J3l SilU /) S^l*ail 

(J bw jl4>-jj U*J 4 *4Jl Ob/" J J j>-jil (jvjtJu'i/i ji )° (J* J-v^ 
ilj — >] j ob/sjl <cp^u; Jpuj . U^Ixj oj^ cOs£ ^ajl 

(A-Antibodies) «!» IA S:>Uail ^b~>-N l^y uIp / 4>- jj j . <j j«4j! a^p 
AU* i!! J ^4 (J (<-j) SiUz* ^Lj>-I 4>- jjj 4 (B-Antibodies) « «— -» » j 
<_5 ( l 4 >- jj l$~ ‘(I) L>-L<a«* ( I ) 

^uj — JpUJ iiliA (f <y4 • (v) L>-Ua-* (i— j) aLvajj)! 

^y ( 1 ) o^Uall ^L^/illj (<_j) ^k^/j’^I O^i * — ( k «4il Ob/* £yjf “O 

4 j>-1 2^>- ( ..j) Silyill ^L>-Nlj ( I ) O^JvJjNl t>Jj 4 4f>- 

r u^lj ( I 

) ^1 ^ jr^i -up jpidi uu jt- ^ 4 ^ 

( <~t 1 ) iLvaili Ul (*— >) Silyail ^1— >-Vl J (u->) / ( I ) 

t> ft 

<JMW >1 a>~* <Jp IsVaa ^Jp 1/ ^>jj! j^ 

^jKi. illi J 4 (j*^' Jpj . (<-j) j ( I ) <Jp ^4jl Ob/" 

Ob/" jl>- <— *W ( U 4 I ) oils^it ^Jp ( J ) aLmAj?]! J*^ 4 

A&l^il JjLaiJl ( \“A Jj4>- ) u^tJ • OlL>JbVl <y £/ (j\ y 1^*5 ^4]l 

J t v a d i l SiUill Ol4>s«^j'^l ^1 jjl £^j/j 4 ^4il ^y 

. ui£i 

Jjiil ii /Nl ^y 4j^ 4jt bf O^rd 

J i — Jp bb‘ ^44V ^ 4 JaJI Ol> p'j^i Jt* ^4lt 
u ,A?»*4Jb c^Jjd 3 jJa>- Oliplyi* ujJ> u. A >«j 45 1 / — ^4l! Ob/^J 



nu - 


( TA ) 

ol Jxa fl Cf.T ' *• ‘‘^ C/* JS" 4 j jIaJLoj ^Jl!l jJJL-aJ 

£jUl J*lJLdJ j* y J ^ ( ♦— * ) jl ( 1 ) JlL^aJ |0 JL.a>o 1 £-» jyjlljj 

• ( «■» ) * 1 1 ■ j jA jllj j ft - xl 1 ^«a 1 ! ljLi jT 


: Jyt* ^4 

^L>-ty 

Silyiil 


^jj( 

(< — ■>) <J >s gi 
1 S^Ud^*Ui>-l 


(+) 

(-) 

(V) 

['] 

['] 

(-) 

( + ) 

(') 

tvl 

[V] 

( + ) 

(+) 

( *r. y. 'i ) 

tv-] J [ ' ] 

tv'] 

(-) 

(-) 

(V‘ ') 

[ V ] 

[■>] 


^jJI JJsi <Ay~ ^ £cjJ lij I-Ia c jil Jl ^-t!l aJ) 

£* (V) £&■] j' ( * ) SiUi* ^ ( ' ) a**^ $>■[ 

j&-j ( I ) <L*aili j* ^*2^5- cr* ^ 4 (V) S^Ui* 

0 jU? Oliplyi* *>U ( u 1 ) jl ( I ) ^gLva i ^ jj _^>-l Aj 

Jii lij Ul c oNJ-l £-?- J ( i ) SiUail c-jLp c_~u*{ 

( V) j' ( J ) J'^' 1 a 4 *\ J ' <y*^' 

J _^*J-I ^ijJI Ol; / l — * ju *° t) Ji <»ti ^.Jj ^ ^ jiNl 

ijA JiJ ( J>S Jiilj j . h j^jJl a jjte j> 5 ^ 

^4 dfij 4 ( V 1 ) j' <V) J* 1 **-* 51 j* Ji>-T jiL (v) iUaiJI 

0) <U^' j* f* J* t ‘r^j • ( ' ) / O) a 4 

Olj^T t, u.j diiij c( <-*> I ) jl (c_. j) jl (I ) JjlyajflJl i! jil < jii- 

^s* c (,^1 ^ l*U I jJU^ ( J ) ALya^l 

Jilyajdl 0*i& J I oilyaiS L-«K*-ki C^Lj^U 

. *a)l U.,yai ^ ^1 y! Jl Vj-AJLSj Ms (t-j i ) iLyii ^ U 

SiJud! UJJ^I U\jJ\ jA\yi\ J& Ji ^JiU ^JLi! JJUiSI 

aJU- J jS> J**- (5^)1 JljJ.1 c (Multiple alleles) 



























mo- 


Si-Ip nA>-lj ^-J^Ip Lo«> 4 J ^5 

— £cii* ^yljj ^1-** • u^\c^ tln^w*^ ^ : vajl ^Sjli ci s-^b' J**1^P 

( ? ) j*Jk *) ( j > aL ^! 1 j oiLhj;;^i uU jp 

J* j^!j ( I ) OU*>uJJt {jljfc d y~* 4 JI*AjL« u!>UIp aLUj 

(V) Ot-fi if d&~* s^h ( ^ £r ) ti'j^ ^ 

(Genotypes) 4-U-i £) cW*^ ^ 

I ( Jj*A>- ) <a!^I ^0)1 JJU^iJ (Phenotypes) 


( r^ Jjo>- ) 

iil^l aX^-I j 4j^iail j ^kll 


ij^lall jJaJl 

VW j>» 

^aJI aL^ 

< (l >£> 

(O^O)^) 

(')£.) 

(i) 

( (V) «r) 

( (v) £ (v) £ ) 
(?(v) C ) 

(V) 

(MjrOjr) 

(M^Oj.) 

(V 1 ) 

(?) 

(??) 

( J) 


tjU^UJl 4^U ( c-» I ) ^wtJl aLsoS (1)1 JjjJ^-1 IJLa ^ (jwj j 

^j}\ ,j»a> (J I** — ( >• ) £* j^UaslI — 

.<<*)]£) J(O)C) : ^ 


4j^aj aL^ziII UL^Jl j_j ^j)i ^JJUdi O^Li^- 
l|J) ^Jl <Lvaf <jwcJ (Ja^j *lo ^JJUuo 4 

l S' *L!>U aL*-^~! ^*aJI is? * if 5 ^ 

, ( i • Jj-i*- ) 
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( t • J jj* ) 


J L/f i^*U! JJUiXj « ^^»Vt p JX^ii A-i-il j j ^Ul 


1. . 

•U.V' |-J>Wi 

fa 


t j ) 

( * 4»0 K (-»>♦) 

( J ) * ( J ) 

( 1 ) " •*> 

( l V r eT jf ( ~ -.1 

( ( > » U 1 

{ J M? « <>M 

{ ‘'t ) t ( «f W» 1 

( \ ) * « J ) 

(*f) ^U*J' 

r’c ,V C) r <--) 

(wM, « ( J 1 

(V 1 ) : ( J ) > 

( ^ ,V ’G ) « <•*•«.! 

1 — ) X { J ) 

(Yl| ** (1)1 

* (•: -r) 

X ( J> ) 

( \ | 

cV’c./ /t'c) 

( 1 1 X ( \ ) 

(JM s i\) T 

(^‘!'c» X 

( \ > »« ( H 

C vt) £-• A 

rb^ti x o'g i, g ) 

4 «-* 5 * { t ) 

<*-U t » -(-j) t 

W&> « ( -r-’t) 

<r?*i * ( ! > 

M)1 0)V 

(V*b7 * t tV 2 l, tl) 

c -s- J * c \ > 

«|J>* 

(va/^’C) * < -r'”t) 

(**) k ( \ ) 

(vt) 1 ' < M 

*..(Vt) 

(Vi) * ( i ) 

<vt) 1 

rk'"o) « (»:"'e) 

(vl) x ( I ' 


^8)/trti^)»r«L v «) 

( V) * ( V) 

t v^ir 

(*^e) « (^’e) 

|V' * ivl 

(vl) 1 «-♦«) t 

r&«iij . 

< vji 4 < V ) 

£vt) » 1 ttn« wir 

r’c'^e j X (^t) 

1 *■ vJ) * (v» ) 

cv\) T 5 (vmttti 

(%%) « ( v c.‘'c> 

^5 • — -' ■'■ ’ -,. 


aL^jj aa> ji> oUa»^. v« » 1 ' (J Jxi ‘--- , i-X^" (_$J 

^ JU^I jl Jka£ l (_jl> L T" t jLi>-Vl "-U* 

jja£ j £& I #4ll J<a>*2 wU^j 4 (c->) <Uwa» ,>* ( I ) 0* 

• • 


( I ) Uwai J* aIJS <S \s?\X>-\ ^ j (1)1^ 

ikdi iJ>UaJ t (*_->) ALyai J*a* ^ Aj jL~* <£ {£ j>^, I £>a jjj 
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Ills"" (J jl liji . (jds-ail JA JS" J| jc£\ ^J-l JA 

<dwii J*^« u— w< li| 1*1 c ( j ) aLuvsjs)! (J| jU^M ^jJI j!5"" 

^dl jls ( I ) a Lv^s |ij ^Jl5l ( i - J ) 

L^l>- ( I ) J“V2-« t — -U* — ( jA&s)ii\ <d>Jl>- !S|j ( ( I ) aLv2js) 1 ^j-* 

aX*2a! 1 jj^j j^iit ^d)l jji — (<— ») (J^ 4 dil-i fj£ J>«Pj jdil ^di 
jlS" jdil ^jJl l^\>- (jvUall JS"" i— u* t^l Ul c (s-j) 


. ( 1 1 1 ) J (j%v« li"" . (yj ! ) aL* 2 xU tv*£> 


( 1)1 j Ji (£\ J| Ip* ^ ^JS.' !^S ( J ) iLs^i jl Ji>-Mji \£* 

IX ^'dl apxdil dildJj c Olj (Ju,<asjl jl c£l dXi (— A"*J 
tfl&T (<-a I ) XL^adl jl Ja^l& if" ; (Universal donor) ^l— *5! 


^dl d/u^S\J jj^ (_$ 1 l^i Cj»^ jl jji j>-i XLs^i <ul ijA ^d! j>-tj jl 


.(Universal recipient) ^Ull U> ^dl dX'j) j c yJ~\ 


(j*2* Jl ^jhXT 1«4JLp ^J-l OIj^S 3! jl jjDdl J 

Jii jC*Jj . SUjJb d^dj 4 U jjjjJ jl .J^jl Vj ^3a>*^ 

<J^d ^jJt i) c.. *d >l dildJj c (_) l^vjc i*«^'Vi j*p l^-l y^«Jl ^ ^aSI 


^»l>fcil (J| IfUJ TjIJjCU-I a!? * lo ( yi£Ju*4 jlltf- Vj . « y' 

. ddi ^ j' ^*dt jJLL ^ j* til jl Cijr^ d->il d-U 

• *&} u* j> (^1 4 A( jl C* 4 dvs» ^dl aUa*j 


: « vj \ i) 4 P j* JJUfli 

( <-A i ) j (I) »o!l ^ jl OwU-l (dUiVl dj ^1 

* • 

(Jtf' ^JbJl dJi ij 4 ;£ 1 _*l (Sub-groups) jj (Jf- 
((-J) Aiwa* J^a* J| (Jftw?l li) ( 1 ) ALvail! j^^idl il y Vl ( j^awj jl 

.^* 4 ^ Jval I ^ J a ~ — o 4 eX^U'- (J^ 

(j* u^j } d'liA jl Jdj If 4 ( | ) aL^oII Ajy>-1 ^1 yl 
• * 

i^" 1 (y') (J) j 4 ^. •' ( I ) dn^diVl 



_ uca - 

ilXi J^-i) 


r-\> 



^ i V ,u f J W1 ^ J? n *:- iW J::- : **-> 
^ULj ; :* l r) J‘ (')rij- 1 *^- ° kUi 
‘ j4<j. J ; l$ y J1 r‘ * i<{ -/ J fc ^ r * 

,‘ V v .iT j ' •*►' J .*•*•' *r-" 

. 4 . U Vi»j „<**'• f >" < r^J t '»*;** 

• ( 0 ~‘ 
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• (t 1 ) £.) J (^) £.) O p V'jjN J 4 '^ 

( Vt ' ) Oi>j^. ^ >V. ( V ' ) a 4 Crf*j*£ ^ *>ryj 

LjJ OL^^II V'jj" • ( V r* ) 3 

• ( ^ £ Y ' £> J ( ^ '' ^ (T ) * uiJ 4 ^ 

: ^ JJUi 

( Landsteiner & Levine ) cM^J j&ZX')! O' — lU3' C*£i£'\ 

• * m 

UjJp jjlisi — (t-j) j ( 1 ) — yJ-\ ^uJi i^u j 

(<-j) j ( I ) i^t Ji* j IJ* 0U*j Vj . (N) ((0)) j (M) (f^» O' y j" 
— SiUi4 ^L>-t j! _ s\y it j- ^Ip i>- J{ OU>Vl ^ jU- 
JUp Vi f <j*J ‘ (J* 

^ 0 >- — uj'jVir — oui jA~\ l jaaj e^jjt <j oujvi 

j J-^' ( j^aj yCO iJLAIS y J^tdl ^ ( LASj>- iUw-l SilOw il j* l$yOj-*a* 

0'S" li| l« (j9li^U*»l ibjkll odA Jir J c Ol jU^-V' jj***-] ^Ual' 

. UfJS" jl IAa?-' t (0) j ( r ) Owj*^Vl ^Jp (_£ juiil OLoV' 

«• * •* • ‘ « * 

0^ OUOV' il jit O' ^Jp C>ljLi>-V' a-0> ^JUJ cJi -lij 
\ (0) J ( ^ i-^xJb Olp^*JP U^l? (Jl 

(_^lj^Jl L-wS^jdl <jli*X4 i ji" 0 ^ ^ ) 4L*<ajtil il jil ( I ) 

. ( A ) ( J.<0>, I (jlj jli 4^-xll- 

• 4* 

tijjjJl fS\ 4jLSJl* J ji!l 0 j£j i ( 0 ) iLvajjJI il jit (t-j) 

• (^) CjIuJll i~*jJL 

(jl j^!l 1 — ~5"” JJI ^ jill OJ^j a! jil (>- ) 

. (0) _j (^ ) O^rt^V! ijl jjSl 

£tjjZ{ J'^-^' j* Ji>- C$1 (0) j (^) -Vvi Vj 

• ( V 1 ) a 4 f*^’ 



<L)U*j ( j ) j ( ^ ) i OUmII OLfijjH d)^UUllj 

(J jA U5” 3 a4jC4 aJU3I Jk«I^P J> V cL«*>- 4 ^olyAl* (jdUlp 

O) JN* “ ^'-> (° f* 4 * VH C ( V 1 ) f 4 ^ 

.( l) ) ^ ^ UlJ T^l>- aJIp- 0 j&j - (*— * I ) (j 

: ( Rhesus or Rh factor ) tr 1 J* Wl 
^;v! _ ( 0 a ) _j (v') J p (*^' j^diSJV 

<» * m • * 

U4iPdJJi j ; A»AUa.« C-i-^JIS^I t£ ^>-1 ap 4*- jJ J> . Jwiidlj U^iv» j 
( Rhesus monkey ) *ytl i)\ *LWl ja jXs 4>-j 

( yt>- 4'.p a) S^L s.a d j^vxj ^ Jva* cL>w«> 

<y ilyidl J^all Ua J-^ 2 * 1»4;pj c t_Jl j)!\ (J A jyiJl IJU 

OUV»J ^4)t Ol j$~ <!+**.)£ Olrwu’Vl £A J ai>-j a! c-JljVl 

a\ ^Jp (J4j lif t OVlJ-l <jA */AY j>- (J 

tibjW J 4 ^' f Cf* ‘ * <>* fjJ* ,4A l? 

a j* Jk ^»Ulj oUm^VI (J5 14a ^jp (J^i.*J,l 

J ^4!! (J* . ft! j~JI ^Jp OL-j'Vlj jj^ll a _ yj!l ^ 

J- 4 ^' ^y jC . UiJ^ -^ C U J 4 '**' ftf 

^Ai y^j ^aj - aJ! d J yCjt-i jj4JI U! 4 ( Rh - positive ) 

d j£>j 4 ( Rh-negative ) (_$«*: ji^ ^JL.> d ji y<J - ' 

o*\Jca Olivaj (iljjl! J^UJI I4A J^j « L^4-« ^A4^ J^WI Ua 
. ij ^4ll J‘U^i ->4 p ij T 4> Jj U .4 — aJ^H ^3 — 5a4a.> 

1 14a A;!jJ A>»*^Ul o*X*>-j f \ jsll ^P injLw!j4]! <jlJa 45j 

(Strandskcv & Diederich) j4jA j vJjjSC^JJl ^ jlil — Jl a| 

^ 4 ! jj D! l4sj- _ji 4 AS'eJ^l)! Li*^J aJU- jj^asxA* 

L*V t® 4 ajLp j! J^Ull !*4 a ^yrj ULc A|Ui^ 

• uriJiJ' J 4 ^’ c' J ^' ^ ;Lctj J 4 ^’ 



))o) - 


0 i Jp Aap ^ j \ jj ^\ <— jUuIjuJI dJjj 

IJIa c-jLp jlj i ((/" ) i— $ ^ y ji u^ 4 aJL* J*bu Jay j* 

j* y ouilTlj . O ) J*Ip jp gU U^'V' 

(ju>JU fall Ol d^UM 'jp j£ jC — Aj y U-Jj OUiVl u^>- 

C»lsf jil j* <U<»U- oVl>- t5 — ( Erythroblastosis foetalis ) 
c *dl <UwaJI> aJU f'i/lj d a>*S}W <ol£JL« i^l J^ld! t— ^ j* aVI 
(J*' <-»Vl lc£ { (^jijl u^i^Nl ^ dl t£' 

Wrj ' '} a* £*l ; Cf^r J^J jljdl ^j£i f 0*-) ‘ 'a* 

ft ft 

• cr^.JiJ* *1 J* d>- *1 ^ f-> iS y^ dUal j <• (Rr) (( j (/"» y> 

A 

At. <~ l 1 * I Jp tS jJAa^I <•— < ^**0 ^jP ji I *i . ■ l *«i O J 

(O la* sl^uoj a UUI ^ jjl J.UJI <p ^1 ^ JI 

J| At^J i I J^U“ A^^a* I aA j C aJ f^l 

. l jwt-l Oj* <-^0 fall Ol^S" (i^ J**dJ i u^-l f«> 

a*JL«j c^Nl fP a^I^I <N ^r > ” i/ 4 — f^l j <— >Nl N_j 

Ji‘ a^r 1 J fall J>Ul j» flj-s — J«W! f^' f-> 

j>«>o ti^>- t _/JaJ-l ^ J.I la*,j^ ^ jll JUisNl J jl f~i U I jvT" 

^J*jo f^l ^2 J SiU<*ilf U m^-VI A^ilS"” aJT” (^jIj^xI^I ^jp ^js^l (_/*>»jol 
fVl fj a^U«>- Sibj Jp J^«j All . <jc4-1 ^ Jp «jjaj 

A — k>£ — a^IsaIi ^u«>-'yi ^j) j^i) a! A<b>xz*M*vij — jj\>t,jj s yi ija jaJL 
( j0 J.I I AjUa^J 'y\^>-l j £ I aU*« ^ (1) jjt) ^yJJl JlilaNl o 
a> jpi *Lkp^i Lj? I^Jp a JavmJI ^,^^1 a> o ^Alldl oap l)I jp . I 

, A^lvJtl flw>-^fl £j A4 jUi A l**A 




uUI 

( Genetic Engineering ) . 

^ y* 4jIjJI AZAMS' U «X*j \ j\-. 5~ XtjJej 4.j\ j j}\ ^ jl*!l C~*-lij 

(Jj *.JJ-\ y OlJU>-j t L„iJs>jj oilll i»^-U 

Ijj" ol* ^Ull o-U Oil Ji ) . J^*ll 

4*^1 Jr* frUjJl ^UJlj j/*Vlj !»-«*} I Ji* 4f ti jS^lil V jl>- 

<U*J^AI )) Ol^jJ^i^lJl dJA Jp JjAllj J . <^-l OUJl$3l y*~^j 

iiUij DNA i-JljjJl Sill I O&jsl- SJjJ>> Olil^l jr4»yaxjj « <U'ijj5l 

. SM v-U^l Sill! Jj j.J Olji7 

IfOi J> oiU-jj DNA 5l L$ Jr* *lj^l J**ai Jr^£ <**-UAl JJL*j-i 

• • 

J jJJ f u'J 4 <£j^ Ji V>- Jr* If&J 

« - • 

. 4oU)l OLLaJI JtA>> ijA jl J*j^l y* f j t ji (jljjJl 

iU^ atlj ^Jii- lf-T Vi < ;^xll ^ <j cJlj V oMjJI Oxiu 

«w^.* oliU^i y> j& >-L*j a> jtlZ&j fyj\j* Oil (Jlill J*# . ^Jap 

SiUa-* oil* yijfc Jlj t (T^i Ji DNA Jl O 

ipljjil Jlf J.* . (Interferon) Ij-lf- jiUI OL-jj^iU 

l^« wLti 0 JOl OLb i^U-l DNA OlJjJL- o JL j JL>- OliU^I O v <2>-l 

« ' 

. oUjkU OlJl Z»j\a* i-Jl^*i oibj 

l^- Ld.s^la . jj Wj JI O L:i; j ' jb£ 

,■ aUJI <_£l jttj il«^li 

M » 

; (Plasmid Transfers In Bacteria) b^.^Jl <J> Ol-L* j^O JUtil 
jS OloU jl DNA y* *lj»*l Ji-' y*~^ (JJl jJi** jj 
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{£ L? Aojl_^JI <—>14^.1*11 Jp- y l; . 1; yuSsJl Jp (^oj^P-l 

Jl£cl b^i^JI <jl ,aj^;OI aJJ-I ^ yj> jaj J*Jic DNA 11 ij* 

<J . JL>-I oJjJ jj.i aJIjJI Ol«JUll j]i c V 

0* DNA (Jj Jl { y 2 -^'^ <_/• <J>- *lj>-l 

OL»>- UIp ( Plasmids ) Ol-C* j jU IJp JJa> j Jl 

. 4; J-l ObUill J^<9 ApL« a >^JI 


JjU- ^ _^-l Jl aJp- ja Ji;ij jl oid^j^l ojJl 

5 jl— j^p a ^:£j ( Ischerichia coli ) £ Uto J^Vi ^ ™ dill I 

b ^ct^Jl 0<.iA , jL*j^U a.i A I oUxli 4a Ip A0-(fg.i 

0^ 4 yU (_£^jd“l pilvS&li OlU>* IjJp OlU*4_J^J Jp 

4 • ' • 

# 1 ^'Jl J*i *4 \*j\~*.S'jaJ J>j*-lXj ^Jl ^A AjJiJt ^1 J.I 

m r 

aJ^^-aU J A‘J ^ J^AA ^ o«-\a 

A4ji-2ll jj> <£^jf> . I \£&>- ui . Jl DNA 

lHj1p-Lv* J-pAwopJ (jl — 0 ^ 5 d djifo. ^Jl <£\ ~~ ^rvl^pv*v 1 ^vd) 

. (£ j>~\ l;j\>- ^ djlJLaj^U SoXiv* lvL-»-5^l^jL«Ux Ojlail Jl Jl 

Jaooij Jp JJ A4jUll Jl Jl ejlwL^jjh C-puJ^I Jl lj^>W— i 0^1 a j 


^-w- 4 oJJ . A 4 jLa 1| j& LjUj c-J^C (_^v>- Jp (jd^***! _^ull {Sjp^ (_jldp 
^poxl Jp Jk* Ij jU-l !jA <Pj^^ AJ ^s 4 iJUp”^ SdpJ A4 jIa* A-JIp“ ^ 
. Ij^xp-V l cU Jl Ao^Nl A.Ji“! AJtj UbjU^-j ( Clone ) aJL** 

IJp jil*i Jl S^fcliiJI Jtr c jaj i V>- Jf J ^y>- JL^;j 

m m " 

. ( Molecular cloning ) ^ij^-l j>^Vl ^-1 UloP-l 


: ( Joining Plasmids ) Ol^L* j^UIl JUoj] 

-k>^'> £ l DNA 11 ^4 0 j^-p ^iai (Jl JyaAj jl OlO^ j jUI JoC j 
O jfe *-1 J>-l j\; il^j/l 0 -di_> . UjU-l J,>-Jjj JwJl IJx*j ^4 ^itail 

. W tibia J4 jl y)l DNA 
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V j\ Alii jlA* (Sy>r 3-L*j}UI DNA jl 

JlyajV! p> t^>- IJLo.aS’* J^-UxJ jl *£ j*11 OLl^i) U Aij^kj ^U; jl 

O fv OUjjj JaAj jl A*£jl£v* AAi^j *ASj . 1^; 

Ole jJi Ak*/lj; U>U< 2 jI ^ ; i DNA Jl *1 y-l 1*1 . (Nucleases) Ol_)uK]j,Jlj 

J>-lj Jau>- A^^jti I lf»lilf- Jsjjj DNA 5^ ^U»l 

o ^y oi^j*^J oX^j . ( tY* ) 

* • * 

(iro jsj) 

v-s> 'o J 

i-oreign ONA 


Craved ty i 

restriction enzyme y 


1 .', J *l>>1 v 


K'X.'^N 


i£*^sir 

Plasmid ONA f . j 


ij 4 >J!^U>iVL 


1 Jf i) JJUIIS_ 

E Co 1 f ho j t c« 1 1 



«^r*r* 

Chromosomal DNA 


^ w» J 



Plasmio incorporating 
, « foreign DNA y v 

Vs> I J -» J> »C d X. ^ ^ 

Propagation Djr ceil division 




f U- 0 j^L^i>J! /fcfc 

V 0 y Oo- 5 ) DNA cr* « r » -f a-J 1 a-^-u^JI oLiiij oKki 

pi — JiiVl) Uw-li* JJln j la> jfll So ^ dllj £-~j U> pi' ( _r‘Jjrj jl t! 

( uai y ) ^^uji 
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^IL* Li*« j*>L ol j*s)b <> jlA\ ^'V jS^ , | 

jr* aLL «. — :iu ( Kanomycjn ) (ju^x* j^' Ji 4 j>-T C$J;>- 

. j^ ^ pU? t£VjS". 1 

JL* Ij ^\ iSCJl <jA f A <j* OlwU* j^U ! j 

«* 

.(^V jT. } J y jt IpL J>S V (Staphylococcus Aureus) 

* . «• 

L yS A^\lA\ aJ~*jM; Jr* *■ Jr s\£\ {/■ Ai^UI Ls>oil (2j|-L*j*5UI l«i 

<J '} (j' J^-t* ^ • i j*^ Jr 4 *■ 'f? £•* 

JyJLx*M ( j*S'j5'jLt[z~J\ Jr* OLU*j^L Li <SjJLfZ\ i^j j\A 

CjLu*J^UI cld>ol ^ c JrJ5s^l j-.ili <.«jUi1 jr* Oi-L«j^j £* 

Jr^L^Jl jr* d^ *L*jIa* l,«* iJ^L Ij*A>- ^ 

oUJlS^ Jfj <J1 jj oUj.U.* Ji£;Jl j r 'wixj’ edA . jrJ^-^/l _/dd 

aJJU.* CjLIS^ Jj4 DNA j,-* OL j>- Jl>oj OlSdl di J* di Jr^ *'aU^ 

, 4j ^.“-Xj ^\ t£- £ Lp-UJLl j Ia ji\£j J 4^1 j 

: ( Transferring Animal Genes ) 4JI jJ - 1 OUJ-I Jl&il 

« 

^ j uL » j^» CJl£~ di slXfii ^11 kJ\ *-. d_*l 

j < jL-^ CjL^-I ai — *> Ss 4 ( ( Xenopus laevis ) 

iUjUU jS" . i a J, 4 OLU*jt>L LaaL«£| Jup j . L^ip (-ijidl 
DNA )l d^ 1 — * _y>“\ 4^U!l Ij^U-1 "kt- yttjs*- oli La J fd^**»l jdi 
Olii a j&j J^JT' J^adLi DNA Jl IjAj ( by.lSCjlj ^jlLsJL ^r^U-l 

. JU^I. 

jl 'Vji Jj V i^li l* jj>£" j 

^LJ* d! jj-LiP (^dll RNA tSjy.ijh tS iy^ L.d u,: ^‘^ di 
di 'J'jd-' ^1 l^>- V l.* J • ^Ij^ 4 j> 

(J UiU^^j^* L^j j.dj j'ill j^-<r CjL^- 1 jl . OLjJ_j^ 
.jtli Ol) jr* ^Aj dj^* r*^ djyi^j'Vlj (j\l CL>['X J j 
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(Beta - endorfin) ^ ( Samostatin ) 

44 Li ^-*^>11 ^ t A o ul aj ^ I 

^lU^tUvb \*Js.t\ \$~ . jl j.J-lj jL-jVl J^Ip- ;J Jl ibL^dl 

Ji . 4;4>- jl jj£ C'Vjji U‘.J^ 

c4*li ^*od IA <j j'£) [y>- Jv 44l4.;>ivll AP-jlJl iA-UU J t ,« £j'.)l 1 4*- 
• (l ^T\l***A>jl )) i ~ - ^4 J~ 1 ^l*V*4»l ^* ky&J ^5 Jv^ '*w J ^4/1 * l ,l*v rA'I I 


! (Potential Applications) <LU;£l C^JssIl 

^ j»Ij ^ OviJyX'.i Ajt*?Vl Aj _d^ L) &.*.' J jj j < __.-.5 V -J U' i 

i jLJVI iLxv? 44L5v- u ^'- jA j , oil? jj^ 1 * 

DNA H j* DNA !' iS j^t S4j4i-I 44 blit "VI j, Jb ^IjUUvwL Ul 

, Aj ^<*^-*11 0 j '' ^.-* l ^0 0 ^ ^u 1 *^ l^p* Uv.w.) d 44 1 ^ .' ^ o? .■*-*^.-*11 

eJjyil <1 jU.ll J. U-^>1 p j&r , j (/ill (_£ j-JI jl^l ^J*jA O-J Jlbj 

j j^£.> U j^i o b ^v^.il O ±>C.i (1)1 ( 1 ^l^*'~ll .• J^b 

jA A^-l*.* (J 0»“ jt! I ^laP _/v^5\.l I yg; 4# ^ , <CxaJ ^11 O 

DNA Jl O bj jj» o4j4i-l 44bl*£Vl < < jl^u\ ^>-1 ^LUw«l Jj . Jn~JI 

J.~Jl Oji^ai J4 joX^iW 'jlj * L*4ijl b^mxJl ^l4^*.:*^b ^^.<1 

. Olla ; .-i ! j jUxJl «L« y a^L- ill ^ j ’, jll 

AXxii l Ij _^vl5sJl 04ll,>- IjC.’J cl»Vjl^ i$ Atf-lj jll jl^ (J5j 
«• • 

J! Jl^Ovwjrb i>J-U<2 44 LS”" J| ijrb-j JJl Jj^ ^}| 

04l^a^l Jl * jj 44i^ A>-U-l ,iXij 6i ^5 

. AiaAb '^IftJl^j J j j. Jl Jj* UU- ^ Jl <Li*>'j _/4l| 

jli 4 4^4^- 1 DNA U Ob’^V Jl <L.'I ja>- 1 )*)!>■ *l4>*,' 1 *wl Ul 
£/£•£ * . ol^Vl (jJ J^Vl t»4-’b ^?l^*Vl *U-uu j?> £^«l»i/'^ill Li4£ 

l» J jL A.j^j.1 fjk*l Jlj 01 ^ ^ J fU 
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b^U-l J SjUall DNA Jl Ji^ J; ^ Sjilp OUa>- JiJ ^ jL*J^!l 

is* jt ^-r*“ y ^ u^tj^ (^i y' jj I b*ibl-l flfcift Silf-j Jp J*Jl 

jt ^IjJl ^yj . ^^11 tUi Jl Ji tiJJi 

Jl jj V (— * JL«*Vl IJy o"l ^J-l b^yU-l (j 
yjj-l o y)l Ij^U- JI OUJJ JiJ cJUaij £A)i jV < JljJI c£ l5 
Jaiaj L*»up <A;*J-I (_}! j Jl t— J p (*£££" l^l***! IajjwU ^J! 

. <ui il JJj*« tfJiil J*JII J| 

ji> & (jijJi J.1 J 4»yJill Olijbl jUT £cy»**aj ^ US j 

^!L* Jb^tjJ j . jj^Jalwj V J3l Ajjj Si lib J,l ^j^lax-iVl 

^ J&tJ • utJ& <3 lU £!" jl c£^ ^^wJl 

fl L<N^ ^ 

JS* - J*^ oyll b^l>- c_.«j l^* ll^j . ^ Q*C Jp {£££■ l)j 

cjjjy* jVi oJ _^yi j j oi oiii ^»w oir ioijjii >— ju ^uii 

a ji j» jtj ji j-oui o.<, juii, j . *;_,& v jii botfi j Vb tr 

UlU jLm Ul>- J*jfldb ^JizJj . <L/" (_£i jj jl ^lal~o ^>- (jj-l oX 

. U \ Jl Otfl^Jl J OUJLI cX 

SJI jj <— »X! J> jbs^l J| <jljJI (ju-^«iU <djl£ (j (_^lj 

*-biolj ^^^0 (iiU • u iJji b^ ^I^JI J 4**aa 

. 4^-U>l JUp l^*lo>*i^l j *Lill j Jl>- Jl J-^il ^Uv*l ^ JtJ “^J^. 

SijU^ cJlj U jUVl J *— 'Ua>-| CjIJ^' J*uJb j^l iS j£- j 

dJ)i ^JalwJ V (Jl! vli^UbJl ^ — *»-»bfVl i j£ ij* yJl Jlj *b/j 
. ^Vlj (— I^U i^JljJI 4— XI JJb ^I^aVI jji — 

-li* l tu' SJ;Jl>- IS 1ST £:laJ j C Aihj* t— »Ua>-Vl J 

c juyi j wJt 4pljj jiUtl *rl*i< 

J HY % «j^jj ( Edwards ) jl j*[ ^ LS* 
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i ^VA ^Ip joUI Jil> Jjl ^-U-l £*>■ jjj jUi^l <— jjiUI jj (Jt-Jj 

J*ju j>-l S-L** (_£l jl j (j a>*jmsi ^jj -X *j fj& j 

• L^’^’ J (J J I ***p\>£ 


A-S j ^L» Aj I j j V^.,5^ I jj c-tlixXjV ,_£ ^>-^1 (3 Ja)l ij* i 

a£[j Ij-IT UIj 3\>- (Clones) A;yJtv Jj1*«* ulJ*'* <31 cP J J " lP' 

JJjwo jl ^s, j , (jljJI <J l^lc aD\^* l^iSj SJ>-lj aJ>- ^p 

aJIjIj jl c j£ili! Jp ^ 1 ^jl y* (J AjJ-wSj- apI jJj IJa 

(J jl »►>• j (J Av**Jl Pjj X* AjA*«>- 51 J.J Jl>olj 51 y 


^ A * /3~ il Jl I AjJ*«J-! il^jl j>- jj (JlJ-l A**.Jaj J . J 

, j JlllJU <ji r JJ t ’Sj: IJIa <jl JUtll JjCaj j i 4X* 


L^X’ ,^m j jj DNA Pjj aJI^.*} AijjJ-l o j>*JI jl dil*x5^ 

Sill I ^ tc b Lj>- £t~va> jl <_/* I*Aa DNA jlj t *d_r~i 
<J £.**■* CjU ^ U* Jl>o} Si; Jail dJUfc Jtx J>£ Jjj i aJ3*U AjI jjl 

. A^jJl U*>U“I 


AAv* (£*)! OUjIa* J«j£ aJI*.j>- die 3 ""! < j3j 4 

^ J ai ~J Jl J*l Jp Ij*>U^I J U>1>o}j ^pl J>-ta f 
<ii)3 Jaj J1j Jjj . ijvj _JI AoUil Aa> Jail* Jj 1^*04^’ ^P 


oLi^aj ^.u^j JLJIjj DNA 51 J^”* aJ ^^ a ‘ i 

(3 jl *- 1-iiil <i^CiJk J^^ - iS y (j* . Ia*Aj*X^ 

J jjiJJl «^>U _ji^« J^ J (.C-s>*j£ ^ 13} c 

oLl^-I J LJ-jl Jj tT" . oU*j^J (jljjl 1 

, A^U-1 ^Ju^jl c_jti j” jl I J J A*ii-J>l 


a*j jjj^l jlJJUl ^yz*[ jl a>- jj] ZajZj 51aX* Olj-tf ? J^jI t3i 0^ 

J* !• // f* 

t IfJp 1^ ^J J^ll AvvXjft OUll 5J^Xi» AjL*j >w*j 1 J> 

p.$0»llb J^*i \c* A^>1>- J vt»j^jl jJlA aJ} iJ} yjflus jjj J>-1 tA* 
. aJo j A-jyilj aJ3UI JjUJ ^ ji& 3l jli; Jp5 




micro- yw < irr 

anti- i * V « Y A A 

A-nntibodies \ur ' 
B-antibodies Y y i tv 
vvt ^ 

blocking antibodies 
Genera plantarum At y 
i l^Y ‘ t Yf ^jU-I 

Haploid Y • A a ‘ « V i 

Ar • t t ya oliUl 

Monosaccharides 

A Y Y ‘ « A Y I !To 0^-i 1 <pui 
Monoecious 

A t i jt> jli i—i'i'jd! <ojU-I 

Mor.ochlamydac 

« « 

rvt < yv« ve! ^u-i 
Aniino acids 

fatty Y T t 

• organic \ e A 

W Y A J^r 

phenoxy r.cetic 
A ve/m-test y • ■ tv 

A t • (£;»' j! jr*-^ 
Reductive r!mir.aUon 

Fertilisation a T y ‘ « t t vU*-' 

c 

Adrenaline \ Y r y « Y • • • ijrJb>d 
Bleeding va$ »l — o| 

I nA t ' \ A • Ai-Lj — ' 

Intussusception 

Gutl f.tion AY* < V A 6 £l.i] 

Cuticle Y Y A 4 Y AV <L_ 

Edward> -J y y«a 


Abbe NoIIet v i v c-J > i_iT 

Leaf axil A • J®}1 

Y * jH*s^ il’i^ 

Y • ^ 

Machmrium lijm aya 

Papaver somniferum a if f>J' jJ 

v ^ jl J 1 j£» ^ 
♦ 

A but Hon sinensis aa t j-:' 

« 

Tropaeolnm Y a t t ay 1 j=a-^ 

Tadpole vaa <* — rfk >.* 

Apophysis « t c ij — 4*jt' 

* 

AAV i AA Y ( 

Apocv ne.ee ac 

* 

Paternal Vt Y <£j — •:' 


Epidermophyton «YY i 

A iropa belladonna Y«e Uj •*■>'-> k-J_A 
Atropin 

A A Y djiidl 
A trocarpus incisa 

A triplex v A l ur^ks^’ 


Y Y o t O-l-L* j^Ul 
Joining of plasmids 
A* kins vxi 

Tama rix • Y « * J- :l 

4 

Agar jL_r' 

\ . y o jd (*k o ,r ^ 

Agrobacterium tumefaciens 

tTi .vA'bk r u v* 1 

Paramylon bodies 

Golgi JFAA < Yr# JrjT 
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Aspartase ait jujU-t 

Hi 4 t a • t ivr A-jvl 
Aspergillus 

giganteus ® T • 
flavus o t » tr» ^ 

fumigatus « ♦ A 
niger AY# ‘ AYt j*-} 
Asplenium # #T 

# \ V ^ 

Helotism T A « jl* 

Esterases at a 


\ \ # t crfjr gjj 
Molecular cloning 
subculturing TAA 

Edema T T TT I— 1 

Stamens # AT ‘ ®AT SjA-l 


AYA o'^UJl J>ll« ,jfr jU-'t 

Obdiplostemonous 
Myrtiflorae At® ( <?j ) 

AAA 4 AA® 4 At® ( *L-«* ) 
Myrtaceae 

Vascular cylinder T • A yi*j 
Ascobolus tAt 4 tvt 
T araxacum \ A # c-Ji 

Usnea barbata ®TT iJ'tjlj 
Diarrhea ® \ a <JV"1 

T • T 4 tAV 4 tat 4 m 
Flagella t ^ A 

Acetobacter Tt» 

suboxidans o-*' iX r^ hr 

VA* 4 or. t t a v jA- 
Rhizoids 

tubcrculate or* 


r t v oU- jiJi 
Adenosine triphosphate 


AT® 

oLl* yjl 

diphosphate 

Adenine 

TAA 

Lysis 

t . r * — »i®i 

Xylem archs 

r \ v 

Stipules 

A ^ 4 \v £>l— 

Ochrae 

A • *i Sf <CJ®f 

Orchids atv < 

■ \n 4 tA V’U 

Vernalisation 

a • r A 4 T A jddjl 

Arthrospira 

TAT 1 jyjy^ 

Arginine 

TAV 4 TVT <#rj1 

Argyrea speciosa 

TAA bjjrji 

\ • • t JJTJ ‘jb.AjJ 
Erdmann and Shiewer 

Oryza sativa 

At A jj 

Aristolochia 

A 

TTA 

Archegonium 

®TT 

Archegoniatae 

« TT 

Arnon 

A • A 

Erwina 

T t A WjjI 

Erythrasma 

® \ T 

Azide 

AAA J— jljl 

Verticillaster v» 

. 0»-l j j jU jt 

\ t • 

SJLll^l 

Fairs of allelomorphs 

pit pairs 

\®A 

rtr 4 r\A ‘ nv Jflijijjl 

Azotobacter 

chroococcum 

AY® 
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Phyllotaxis-leaf divergence 


^ 0 0 'j-Mi 


Ephedra vulgaris 

Ephedrin 

\0 0 JdjJj] 

Tropics 

rv« jix. ^Jtft 

Calendula 

vu t Ar ol j> jt 


M 

Ranunculus aquatilis 

Ranales 

MX ( VJ ) 

Ectoplast 

V t t O-Yt j£ J 

Actinomyces 

0 • V 

Achromycin 

«YY 

Eczema 

uyy l— «jfl 

Auxin B 

\ • » X 

Oxidases 

AY * ol J j-O-S" i 


AY\ fjAj* i— ^ 1 


Cytochrome oxide.se 


ay\ J>C;l£il 
catechol oxidase 

ay ^ J >~iJl *•>* 
polyphenol oxidase 

Acholeplasma yvy 

yyy J*L$i j ' >-^1 
Speckled yellows 

First meiotic division 

wnr jlsii 

second meiotic division 
Alanyl-alanine Y t \ jyVl - JJVi 
Amaurotic idiocy ^ ^Yt^lj 1*^1 
Albugo t n • 

portulacae t t • 

Candida t Y * l^lT 


Y \ \ OUUij 

Ionising irradiations 
Medullary rays Y • Y Le'* 

oiiginal Y*Aih*^ 

vascular Y ♦ Y j 

Lichens o>\ ‘ t «v i t Y \ 


« « ^ oLii- ijUi jU 

hymenolichens 
ascolichens « * \ s»J 

fruticosc o . y 

crustose om 

foliose o • \ 2 — Jj_, 

<ym t r y t « r*n Lijj^l 
not t t >\ * y«y 


Escherichia coli 

Figments Y Y • 

anthocyanin ^ 1 Y 
carotenoid YY ♦ 
phycobilin X » a 

Yof j of jf I 

Virus yellows 

Stock vii J-' 

^ • • 0 lf~£ 

auxin precursor 


ay \ i»Ut 
competitive inhibition 


non-competitive ay \ 

Meristeles ««Y Vjr 
Spathe l • a ^>1 

Plasma membranes Y Y Y 
plasmalemma ity 
pit membranes \ e ^ kj* 
Aphanizomenon YYt 
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1 'AaJI 

Somatic chromosome number 

MU o-udl xLlft'l JdjJI 
Multiple alleles 

0 \ 0 jX— 5 dl 

C- 

Alexander Flemming 
Materia Mcdica \ W*J' 

m * r o'j yd'i ji iL- yi 

Leptotenc 

ya a (vJIaJI j _,ail Sjyjl JLx)! 
Permanent wilting percentage 
Elodcit \ > M 

Fibres tA* ' vjL-jlt 

bast or phloem f. HT 

Olco.'omes iff 

Emulsin Vet 

Anterior «Vt e#h 1 

t\V LjtSwj^ kwh! 

Amanita muse aria 

BMP xv o v f 1 

Embtlcn a y 8 Oi-Vi 

AmpCdoclcS U * f cri^ j-W*' 

oblxc .1 

Bundle-sheath extensions 

YrA ( vrv i t • • yd*" — J' >' 

Adsorption 

selective YVV 

Water absorption va • dll 
passive ya e (^B) ^ III in- 
direct YAt 

V Y e ^ 
active or metabolic 

Tribulus alatus « A 

Diseases 


Albumens vr i 

M TA ^L(»V 1 j»UcJl 

Symphalangy 

Syndactyly MTV oLaJl 

Encephalitis t \ r ^UjJI 

penumonia oa 

meningitis «U y^" 

arthritis i irr Jwai* 

osteomyelitis « l a flh*J! 

MTV JJ-' 

First filial generation 

third filial g. 1 • r v dJk)l 

second filial g. i * t a <jW' 

Alginates t « t obJ-i 

Aldolase Att ^ jdl 

Mimosa vr a ^-d' 

Mat J/M yl^’l 
First metapha.se 

MU dj'i'i jLaxJVl 
first anaphase 

».vt JW1 yly-V! 
second metapha.se 

MW jld! JLaiiVl 
secojtd anaphase 

\ • vr ^1 
first prophase 

•« - : -• ‘-i 

\ • M Jh- 1 ! jx^l 
second prophase 

MVt j/;l yl,dl 
first teloplia.se 

mvv Jbli ;Qi 

w- 

second telophase 

1 \ 9 •" y-iii'jH ' 
Rhesus or Rh factor 



- H“o _ 


epigeal 3j - .J\ y,. 

Fertilization tube t t r 
. hypanthium tea 4^ r 
-stomatal a* a h mJ s£- 

■pollen MS c a At ^UJ 
Tubiflorae 1 t a t t 1 o (bJj) cjL > jJl 
Geotropism \ • \ \ *Unl 
phototropism w • t Jj-* 

^ * T 

Photoelectron transport 

n or b J j^L!l 
Plasmid transfers in Bacteria 
nan bii jJ-l oUJ-l 
transferring animal genes 

transamination 1 1 • ^ 
resonance transfer ^ • e^jjJ 
transduction rrA V-j j>t 

r At 0l» l; I 

Antony van Leeuwenhoch 
Antigonon tv 

Antigens v \ t r 

A ( 

Anthropology un \?rJs. jjA 
n r \ *Uij i 

Minor streblomicrodactyly 

* 

Anthocyanin ,:t rv jjiL-jiJl 

Engler ttr 

Proteolysis rtY 

, \\c) d^JL||.jJI c» I f 

Erythroblastosis foetalis 

i* 

\ • * ^ ^ 

Negative curvature 

Y \ t • _s~l ) fja jA»j 

Endodermis 

Endosperm v-A 


mosaic nr JtSjA\ 

environmental ha bn, 

a t ^ b-d»- bjlii 

dermatophytoses 
eumycetes a * a bi^ b^,Li 

a * A <> ia: 

" *• J 

actinomycetous 


hereditary M \ A bit j_* 
Gametes fivin t \t \ -Lni 

vl 

micro- trr c tn > 
macro- trr * t r t *jf 
4 r r i t r* bii^ 
hetero-. aniso 
iso- tr« t t Tt bd~ J - 


rrt s rrr »aha.» JL*J 



Antitoxin serums 
Maternal 
Amygdalin 
Emil Fisher 
Amyloplasts 
Amylopeclin 
Amylose 
Amylase 

tv <■ tt* 
Germ tubes 

conjugation 

sieve 

laticiferous 
Anabaena 


^ J-! 
\ r • jL**\ 

tr • jcC 
e , r • 

Art 

c 

c i A t oUj i_.aj l> 1 

t r v b*- Jj 
m 

\ A a bcj ; i 
rva i rtt injlli 


cylindrical 

Anaximander 

Germination 

hypogea! 


r t a \£jjX.L 
y * • Y jJJlr-riJ! 
r t o'Jj 
Yt 



nv\ - 


permanent \ v • «■ Jt— 

1\T ( 

vascular; conducting; 

Insulin U T Y j-4 

Fission YY® — jikUl 

simple Y Y « V~; 

binary Y Y « 

glycolysis AVY 

photolysis \ • Y *U! Jy* 
longitudinal t Y « J 
transverse t v ® o* j*~* 

Denitrification ^tY 
Dehiscence 
septicidal 

*V Y Y 
Y \ 

\y\ t AYV 

^Ai JJUaiil 
^ AY j * jl 

4 1 tY » U 1 ‘ 1)Y J'>> 
meiosis \ • l Y 

cell ^ ^ 

t Y A • 4 HY t \ \ Y Jr* 
mitosis \ • t \ 

A"\® dLi^jSOl 
Carbonic anhydrase 

n y by >31 3-f ** 

C-3 species 
C-4 species 

Male nuclei ® v t <i i *j jjl 

jLuul 


septifragal 

loculicidal 

Invertase 

Schizogenous 

Lysigenous 

Division 


Microtubules 

Cilia 


\ Y Y 


iY 




mealy 

horny 

Endospermic 

Gliding 

Enzyme 

aldolase 


Y® 

Yo tij* 

\ A V 

YtY jVjll 
0*1 

AtY 


An oVLT^II 
oxalate decarboxylase 


glutamic dehydrogenase 
schardinger ay t 
Enzymes — * j>l 

lyases An ‘ ay* ^UiVI 
AtY t AY‘ *M 


ligases or synthetases 
AY* <J! 

oxidoreductases 


AtY 4 AY* *>\Z$ 
isomerases 

AYA 4 AY* JJL— =J1 

hydrolases 

proteolytic AYA 
exoenzymes YYY vtjI*- 

endoenzymes YYY 
transferases a y y ‘ a y • ^ 
Tissues ' A ^ 

secretory tv« h 

meristematic \ v • 


W* 

intercalary meristems 
parenchyma ^ ve 

^ v ■v idr-*” 

assimilating (chlorenchyma) 



- my 


\ \ A • j£-* 


n • « i'-ji j 



scalarifonn pitted August Weissmann 


reticulate 


t 6 ^ 4 t t A 4 

tYt ‘ < Y v *yr) 

pitted 

W 

Oogonium 



Leaves 

Jljjl 

pitted reticulate 

radical 


Auxanometer 

VTY 

sporophylls 

0 0 Y i- 

Oxytetracycline e Y Y ^ 

micro- 

o*\V *j <*-* 

Auxins 


mega- 

o-\V IjS 

Iberis 

V\V '4 V\ 

scaly 

\ • V V-i j*- 

Ipomoea 

t^s 4 AY 

foliage 

\ • V A j>- 

palmata 

A"\ b'Llb 

floral 

t • V *lj> j 

pes-carpae 

W\ JjK* cH 

cauline 

^ o iJU 

East 

\ • A \ CU-jJ 

fronds 

00 Y 

Isoleusine 

Y^V 


Isometric YAA ‘ YAV •*' 

whorled or verticillate 

Eichler 

■WY 4 \i\ 

alternate 

^ e iiiUx* 

Metabolism ^ \ ^ 1 a a y 4 \t"\ 

metamorphosed AA « 

anabolism 1 aay ^ 

opposite 

ibUl* 

katabolism ^ \ v aay 

decussate 

^*V SJUai* 

Evosin 

e \ n uy->i! 

Orthoquinone 

AY \ bjSyjJ 1 

Epstein 

YVe 

Ornithogalum 

*\cY$ 

Oenothera lata 

n • v bv I Jjil 

Aureomycin 

# V\ j 


LlLJjUV 1 J j->,\ 

Osmosis 

YtV 

Oenothera lamarckiana 

Osterhout 

VYV Ojl> j'-j' 

Iodoacetate 

KT’\ O'iU-jijii 

Oscillatoria 

YVV bj^^^ 

Eosine 

AY<\ jj-jil 

Vessels 

J' 



pycnidia 

t ^Y 

Carica papaya 

^ 0 *\ jbb 

spiral 1 

Bateson 

^ • A • 

annular 

1 \V 


Y • Y ‘ 1 YV oUib 


^ ^Y 


Solatium melongena scalarifonn reticulate 



- liu - 


Petals 

e A i oa'o 

' A i i A t * <■ t A t M i 


Butler 

A * t >; 

Solan aceae 


Petunia 

V * r 4 C A i 

Paramylon i r i 

t t r r oA*L'L- 

Pterocladia 

ter 

Parkinsonia A a 

4 AY 

Teleutosori 

t A A yj 

Parnas 

AVc c (-'jjL 

urcdor- 

• A A 

Parenchyma 

\ V e 

Soi'us 

- i - 1 

e e i _jj j»- » 

xyiem 

\ A A 

mixtae 

e e t ikkk 

phloem 

> A Y dt 

V • A 4 a A « v ' 

\ { o ( iL *ai ) LI 

“A \ I-Jjjlj L J j_>L; 

Bignoniaceae 


Barosma befulina 


r a • 4 r v 4 , m \ o i > \ r ilj’U; 

I'H < AAA t A V ^ »V jl 

Prokaryota 


Piston sativum 


Leaf primoidia 

\V* oUj. ; 

t A Y t tAA 

4 < e A jt> 

A a \ tj-aXl iLU r-t j jjj 

Basidium 


Light-hard seeds 

Bacitracin « r r < 

1 M A 

AM *j 

«oJl 4_«.UL 

Bacillus t v a 4 rr 

* t YAt”y4?*4 

light-indifferent 

anthracis t 

* o 1 jpi 1 

Spermntia 

1 tAt esd jj+j 

typhosa 

r A e 1 ■" 

Bud, Buds 

f's. ~ ff. 

subtilis err * 

YAA 


\ v rfiU- J M 

YYo uljijb ddlf' 

axillary or lateral 

calmette guerin 


principal 

£ £ 

leprobacillus 

U1A J JJr 1 

accessory 

a o LiLij 

megatherium r 

r< 

scaly 

ot U3 j>- 

tAA 

i Ij 

winter 

e { it 

Puccinia gramipis 


summer 

o i 

glumarium \ • v t , 


, « r J ji j> 

Pachytene 

t • Ar^jtci'b 

terminal or 

apical 

Hibiscus esculent us A a t vL> 

adventitious 

0 0 

Pandorina t r \ 

4 tYV hjjjA'u 

Prantl 


F/o/n tricolor A t Y ‘ "i A V 

Berber is vulgaris tAA^jlLji lyy.y. 

Bneyer ^ 

• • a t A * V jiM 

Berberis 

r « e ‘ A • iSjiji 

Peptones 

A Y « 

Citrus sinensis 

A V A t o AV' 

Peptidoglycan 

YAo JU- j-liw 



- m\ - 


Periderm Ten (y*^ *^j) (yAy. 
Priestly VAe £-iy 

Pericycle t • 1 (<J^ • ,/' J ) 
Bryophyllum °« 

Caruncle, aril tn 

Pi sum sativum 1 1 • 

nv* c n i r 
Lathyrus odoratus 
Bessey • ntt* ^ 

Epidermis V • t ‘ \ v l • ^ 
evn < n V 
endodermis 

Eriobotrya japonica n n A <LiJ 
Nymphaea TTA <>^1 

AT. alba a • e 

no* c rn < 

Allium cepa L. 

Bulb V r 

Bulbils vr 

Ipomoea officinalis t n n ‘ « l U>IL 

Solanum tuberosum v-t ^ 

Venter o t r 

Citrullus vulgaris v • n ^ 

Petroselium sativum nn\ 
Legume nr i *jj — 

Caesalpinia nvo ^ 

Caesalpiniaceae nve( ) LJL 
Bacteria rev t t A \ b 
enteric r t \ *b-^l 

iron r \ t 

sulphur r u ‘ r • v c^uph 
nitrate r \ r £>\y~h 


Briggs Ann j*y 

and Schantz a i r >*btj 
Origanum majorana V • t unjk-rf 
Chloris ciliata nAt 

nvi t nrA < t iv 
Medicago sativa 

nvi 

Trifolium alexandrinum 

nnn <■ nrt 3yy. 
Prunus domesticus 
Principes n £ n t n 1 1 (V_>) 
Caryopsis ntA *y 

rrn (_jf>^_&.jy. 
Propionibacterium 
Protoplast \ t \ <■ U t ^fyjy 
‘ \\ \ e o (*j jy 

Protoplasm 

Protonema °tn (Jjl Ls-) \c>yjj> 
Proteins nrt ^yjy 

rv • 

Phycobiliproteins 
simple nrn <i«~j 

conjugated nrn <yrfy 
derived nrn 

histone t a • 

nucleoproteins nrn 
Proteases nr« ^jjjy 

nm \yj_yjy 

Broussonetia papyvifera 

e i n 

Procaine penicillin 
Prochloron yav oj jJfjy. 

Prochloronta t a r t» jjjIC jj* 

Prolamins nrn 



Y'tA ijlAil 
chemoautotrophs 

anaerobic x t « v' 

I XI e 4 YAY y 1 

spirochaete « \ A 
budding V t « « Y » v ^ jji* 


Y ^ V 02 ^ j 


nitrogen-fixing 


myxobacteria 

Y’fV 

stalked 

Y 1 • A 

gliding 

Y* t 0 <aS ju 

Xio 4 ya® p'^r 

Gram-positive 

>aJ <*>- ja 

slime 

x • V <L*^ 

aerobic 

XI 8 i-jl 

Ytv J&i 

Bacteriorhodopsin 


t ♦ A ( b ^ 
Bacteriophage 

rtt V'jj 

Agricultural Bacteriology 
Pectin ^ A V 

Pectinasc t « A >4^. 

Atropa belladonna v*r 

Groundplasm t y « j-L-l p 

n • o ‘ \ • # V tf _?? 
germplasm 

4 t^a ‘ TAf 4 u • <sjy 

nucleoplasm yvo 
Plasmalemma Y • a HUj^ 

t A t 4 $oA 'iljSCa-S Ijlijjj'itj 

Plasmopara viticola 
Plasmids yyv 4 r * r 
Chloroplasts uv 


nitrifying yma^JuJI 

nitrite Y\Y 

archaeobacteria YAt v' Jj . 

symbiotic AtY 

eubacteria X A X ‘ T A ^ 

Spirillum YAi v _>jb- 

ft® J V -> A* - 
spiral and curved 

av * _*Ji 0 *&- 

butyric acid 

AV 

lactic acid 

y«v 4 xs\ _ r j^~ 
cyanobacteria 

Y*v ‘ YAt 
filamentous 

appendaged ft eJJIjj olji 
saprophytic Atr vj 

Y t 0 4 Y A A p I SJ L» 
Gram-negative 

Streptococcus « ^ A 
Actinobacteria ya^ 

F/ 6/70 YAt 

Y* t 8 Ajjl jjl 2j -JLrjdl 4_J 

phototrophic 

xi A 

asporogenous 

bacilli « \ v b^ac. 

Y t ® *iJ j-*o£- 

coccobacilli 

staphylococci 0 t A *0 y^- 
sheathed Yt ® 

Mycobacterium ya« 
diplococci 0 ^ a *d jA" 



e \ V 


- nvi ~ 


°' v ^ 
e Y • cj 


\ T • t \ r A « Jc 
leucoplasts 


K 

0 ^ v 

chromoplasts 

\ Y • 

K/o/« aao t ir \ ( VjJ ) g-j£> 

Blackman 

A A \ otT^j 

odorata 

AA® hljjiji 

and Parija 

A A Y tfjljj 

tricolor AA® y 

Phoenix dactylifera Y'V ^ 

Violaceae A S * 

! ( ) 4-J^O 

Pla.smolysis 

eVT <»^1) 

Nutlet 

v * y ‘ a r a 

Raphides 

\ ®Y Sjjjl Cl >\j^ 

Benecke & SodingAV i ^ 


} o Y h-'iJJ 

Poinciana 

AV 

rosette crystals, druses 

regia 

Avr 

Crystalloids 

VY Y 

Potometer 

A • t j-‘yy 

Polymerisation 

Y'A® 

Sterculia 

1 Y t * jijj 

^ AV 

‘ \ A ♦ ‘A * 

Quercus suber 


Pudding 

V®A £>®jJ 

Cojfea arabica 



\ ® ® u— ' 

Boraginaceae a ^ 

* ( 4Ju>-IjjJ 

Photosynthesis 

Jy* 

Borthwick 

real 

A A ® 

riA ^kjy 

Borrelia 

apparent 

AA® <£ ./•& 

Busa 

yta 

ah 

i At A *b 

Phragmites 

ava 

Chemosynlhesis 


Verbascum thapsus AA^ jy*y. 

Bentham 

A t ^ fhi> 

Typha latifolia 

A A • 

Covylus 

AYA 

Urates 

nrr 

Nut 

AYA 

Polypodhm 

1 

c. 

o 

o 

Benson & Calvin A \ *u^ 

Polyphosphates 

TV Y CjIL- 

Penicillium 

t A ^ t. i VT («hh~u 

\r® 

ild jJ 

glaucum 

®A ® 

Nucleic acid polymerases 

roqueforti 

< A T 


A A e 

camemberti 

t A Y 

Beaumontia grandiflora 

o\\ <■ t AT rtTJ?./ 

Boysen Jensen 

u • • o~y. <j~iy. 

chrysogenum 


Ovule 

o AY* ‘ ® VY' 

notation 

i AY 

campylotropous A • T 

Penicillin 

OYA 4 JAY u^r-" 

ovthotropous 

1 • Y 

X 

® ^ V ,_r^ 1 
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Taka-diastase 

vr^ ys-li IS” Ij 

inverted 

o A i 

1 

* * l JuT Li 

anatropous 

■\ . r 

Oxidative deamination 

i\i 4 

i t • <s}j oA? 

Fully turgid 

v 0 e ob.Vl 

Downy mildew 



art 

B-amylase 

\ y . >L.I bo 

Alternation of generations 

\ • > i vfJLU^l 

jAii 

Heterothallism 

1 V \ ^,-jJlSll OiM 

B-indole acetic 

acid 

heterospory 

C C Y ^.’1 ji-i 

^ Y A JiA-j>Ol=r 



B-glucosidase 


hetevophylly 

^r Jjj 


1 



B- carotene rv oujjo 

Budding 

i Vi 





Bignonia von us fa 

v*a y 

Tobacco mosaic ' 

m oU-jJI ^ ju 





Begonia 

0 4 6 

v*r 4 

t • r 4 m 



Nicotiana tabaccum 

Pearson 

\ n \ 

Grey speck 


Burkholder 

«r^ 

Feeble-mindednes 

s urrJ^-*M 

Pyrogallol 


Tetanus o ^ a 4 r • ^ 

Peroxisomes ^ XX 

Tetracycline 

err 


<— 

0 

> 

Tetracoccus 

\\X o^J> ^ 

Pyrethrum cinerariaefi ilium 

n V ^ 

Pyrimidine 


Nitrogen fixation 


Peziza i A r 4 ivi 1 Ji jy 

Sporulation 

x\* fj 4 

•m 4 err 4 ir 

« t i r v oLij 


4 rv , \ 

Ova, oospheres 


Fragmentation 


Biffen 

W 1 

t \ X Jl jSC- (_} 5 -JeJ! 

Elder 

\ 0 \ DLXj 

Sugar beet curly top 

*\ A ^ tA* 


Adsorption vrv j 

I >•! — 

Pilocarpus microphyllus 

Sinus 

• IT 

Purine 

xw 

air cavity 

6 i 0 





\ • 1 

1 ^ 5Jj_« ob jj.i 

Subfamily 

^Ls^aII 

Substituted purines 


Tubiflorae 

V t 0 





(°) 


*\ "V ^ 4 

"HA 


» 

Prunoideae 


Solarization effect A^oj-xJtDl jVJ 

Pomoideae 

V\A 

Family history 

nn 



- nvr - 


\ r'\ V 1 " ^r£\j 
Vesicular structures 

Trama MV L*i> 

AfV vfJL*lj_»LL I ju~«l ^J-Jl J> 
Glutamic transaminase 
transaminases a tv oij^l 

«>rr jJiJjSU*- 

transglycosylasc 

Traube v i ^ «-«jl J 

i i Y* Ij ■> <0 

Diatomaceous earth 

bog rvr 4 ac 

Tryptophane t*iv 

Aestivation « A c 

Terpenes \ a t obj 

diterpenes \ • \ A <-5hJ 

r v r ^ Lfuj 
Radial arrangement 
Precipitation t ■ T <-■*- J 

vr» Jil— • 

mutual flocculation 

t \ Y ® * A Y t j* ~ j> 
Structural 

Lupinus tennis YA ^ J 

rtv < r-r * ya* |-ub 
Triponema pallidum 
Y”U 

Trichodesmium evythraeum 

MY ‘ on ‘ !»V o jzJj&J 

Trichophyton 

Trehalose t o a jjJh : J 

A t Y J) I oLL<_j3 jj>jj 
Triose phosphate isomerase 

Conjugation tve i <Y"i £jlj’ 


Liguliflorae v u 

AAA « MA^jjJI 
Rosoideae 

Hypostatic wo iXjls-VI c-d 
subepidennal t a * 

subclass o . a i5JU» 

hypogynous a • r l^b 

subgroups 1 1 i Vj^ 
subkingdom YVA i&U 

Hydrolysis i va JU’ 

Ringing A • • 

Sex reversal myy <j-h- J jd 

metabolism aay J 
Transformations Y'YA 

o A t 4 c t ^ t n t cui? 

Torus, receptacle, thalamus 

Specialisation, specificity 
i YV 

physiological specialisation 
group specificity ayv 
absolute specificityAYV jih* 
Fermentation ATA j—«< 

symbiotic iVA 

alcoholic i v a 

\ • vv JJ-1 J**JI 
Gene interaction 
Taste nn 3 j-c- 

Aestivation 

0 A A (i-Ul^a) 
ascending imbricate 

oAA Jjb; 

descending imbricate 

o a A '-jei* 

contorted or convolute 



- uvt - 


Floating rvr n>J 

nr t -jjjli JiU> 
Secondary thicliening 

v\a t nrt c irv c io 

Pg/'w malus 

Hill reaction . r 0 U Jdo 

e t \ j>r _>D 

Extrorse dehiscence 
introrse d. e t«i 
T/wvetia peruviana Uo 

Branching tj-~* 

dichotomous t t JJ 1 Jbi 
lateral t • ^ il r 

monopodial *u JoU 
apical • j> 

sympodial tr 

Dwarfism n r a f >>' 

rice d, i \ r j/H\ 

t\ r i m • ^UUJI 
tomato busJiy stunt 
ateliotic d. n ya J-tSCx. j.i 
\ \ V A lS-IS 

achondroplastic d. 

Division of labour t tv ^ -2 

tt r 4 t r o ylSJ 
Sexual reproduction 
Symbiosis r*u 4 rrt JilSCr 

associate s. r\^ 

Symbiotic r t \ <dil& - Jibi 
Tecoma Yd 4 ay l* 

Cyst formation i Y « 

u *y < t • y ‘ rrt ojVJ 
Agglutination 


bacterial 

rrv 

lateral 

i r*\ 

sexual 

t YY ^ 

scalariform 

m tyd- 

Ergotism 

tAV p-»- -J 

YTY 

4 r*n 

food poisoning, botulism 

botulism 

rrv c/jU 

Suberisation 

Y 0 j-j 

Chapman 

Mi die U.‘ 

\ \ * t ‘ n 

•r crbbtJ 

Chanes Darwin 


Chandler 

YM jl-dliJ 

Imbibition v » v 4 vti vA 

Saponification 

t A u’-d 

Antagonism 

YVA sUS 

Polydactyly UYt t/r-*! CceLa 7 

polyembvyony 

°A«> 

Grafting t \ T 

4 r<>r 4 vi 

Parasitism 

rt« JiD 

Parasitic 

r t \ iU — JiU 

Neutralisation 

t . Y Jild 

deplasmolysis 

V a t •djldl 

t a * 4 \\ J 

Acropetal succession 

Leaf venation 


reticulate 

IA(p 

parallel 


Organisation 

n*\ 

Wood rotting 

iM 

Rotting 

jr«h.i 

Epiphytism 

mo jhi 




- UVo 



surface t. 

vrv 


t *1 ji 

Moraccac *\ t 

i ( SW‘ ) 5_,V 

hae moagglutinat ion 

Twort 

f • a 

Pollination in ‘ «Ai 

Rosetting 

^ " 0 >jy 

test-cross ^ 

• i Y 

Crown-gall 

J (JS 


•UY 

t S til— it 

J* 

insect (c ntomophily) 

Leaf arrangement 

sell- 

m 

iJh* j' d’J' j-' 

cross- 

“ \ 1 LL* 

wliorled or verticiiiate 


n > y 

Toxins 

( ) oln-S" y 

wind- (nnemophily) 

rxotoxins 

rr« L*-_;V 

Soficning 

t * • \ crA" 

endotoxins 

ffe U-ifa 

Flexing 

r nr 

Antigenicity 

i « ^ iUdll J_J y 


rAY jy/ j:-" 

vtr j ‘U.I >r y U_J 

Carbon assimilation 

TJiomas Graham 


Tumarindm indica 

*\va y 

Tonoplast vr t 

c \ r a C^tyy 

Immunisation 

t » Y g* 

Attenuation 

‘ • a o*y 

Differentiation 

v y • yj 

Corolla 

0 \ i 7?ly 

cell d. 

\ \ • 

Sap stream 

Y'lr » jLet'l jlJ 

Reproductive i Y t - J-D 

transpiration s 

. v*tr jcJ' 

Tyndal 

o ) e Jl-eJ 

*V Y 

‘ t ) t j} 

Respiration 

A t e 

Terramycin 


An l 

A 1 1 J ^ 

Tyrosine 

V * Y jjw jjrJ 

anaerobic or non-oxygen r. 

Tyrosinase 

A V • >w_jjrJ 

A £ ® 

-S'! J J\j* 

Tecoma grundiflow 

£2 TtV lilt 

aerobic or oxygen, r. 

Hibiscus cwmabinus *ut J— ^ 

Thermoperiodicity ^y 

Tyloses 

Y t V oljjLJ 

photo- 

\ * Y * J y* 

Ficus 

oy 

Twins 

\ m fi y 

nitida 

VI* 

Siamese t. 

t \Yr -j\y 

VI • t 

tri 

Moms “trt 

c ^ • t 0 i CS'jI 
« 

cur i ca 


alba 

v\ • 

bengalensis 


nigra 

v\» ■>>-' 

Opimtia 


Interfacial tension 

vrA Jh j»j* 



dry nr a <_iu 

follicle n t ^ isil>=r 

mericarptn* 4 nrr V>- 
samara nrn v-V 

true nrv 

succulent nr a 

indehiscent nr A j} 
nrv *<Mf 

false, pseudocarp 
berry nrr <~J 

aggregate nrt ‘nrv 3 ***s. 
dehiscent nr A 

nrv JLTy 

multiple, composite 

nrr t nrA 
schizocarpic 

oiju - yu - jw 
binucleated t\t <■ t vr 4J_ySl 
dipeptide n t t >uuJI 

disaccharide n r • _£-UI 

YrA ejli-rjill 

UDPG transglycosylase 
< tvr i tvt yudl **jM 
‘ or<> ‘ i nr < m \ 
diploid i«nv t t ♦ nr 
dicyclic eon .k^l 

‘o«r < tro 4 tr* jOl 

dioecious n t t 

NADPH JU-. >J 1 VjjlT _*JI 
n t t ^ y* jJI «J» Suil olktf 
dialypetalae 

not t vr (\>> 
Gallic, Allium sativum 
Thyroxin n r 1 


a » o 4 nn* 4 tort hlk. 


elastica 
Tinea capitis 

c t T 

Tulip 

vr >rJ jj 

Tunicates 

rAr olSTjjj 

(* 

) 

Thallus 


prothallus 

enr Jj' 

female 

e At tijiil 

Thalloid 

ern 

Threonine 

mv 

Stoma, stomata 

t AV - jii 

Art ‘ vr 1 

i ‘ ur JL. 

water s. (hydathode) 

Pores, holes 

«•* 

V 

germ p. « *. n 

‘ t n \ cjUJ 

stomatal p. 

rrv ks* 

liydrophilic 

v v • »U1 

nuclear 

trn hjs 

C-'LJ'jtf — L 'j'Ji — Ji'dj 

tripalmitin 

o V • JjcJLUl 

tripeptide 

M t ArfcJl 

trisaccharides 

t r ♦ j£~i)i . 


n *n * nrr ,/t^' 

triploids 

nor £ ntn * ntr olLsil 

trimerous 

tro 4 t r • oU*y 

adenosine triphosphate 
Fruit-s nrv - *J 

simple nrv 

pome nr* 



- nw - 


cell wv ‘ nr 

intine o\\ 

Parietal " * * i£ 

ia t ‘ *Ua ( v’j ) 
Parictales 

Smallpox Mt ‘ t • r J l - : ! iSj^r 
cowpox t • r 

hives n r r 

Leprosy HIV‘ a • A 

e n r ‘ n < n j-*r 

Primary root 

Mycorrhizat M ‘ Hi .A* 
Roots jjV 

( jJU> ) «L2l— J 


rwt m‘ nv 

Thylakoids 

\ • * a j(»> 

Thimann 

Thimann & Skoog \ • \ n 

Thimann & Went \ n i ^ h <jlrj • 

Thiobacillus V • V j-'i-'ij:* 

ru tr ii^ s iej‘; L : i 
denitrificans 

Theophrastus A ^ y>-l y jo 

( 

t * oL*- jj'-r 

t • rr ajVlj jijlr 

Garner and Allard 


climbing (root tendrils) 

Pelargonium, Geranium 

respiratory 

0 • <-■■■ «.‘J 

Gacaranda acutifolia\ • A U 

tuberous 

_ . * % 

0 ^ 

Galton UH ^* jl r 

pillar 

M v 1 " 

Sessile AT 5-.JU- 

contractile 

M fctf 

1 . t l t • \ ld r 

adventitious t a 4 1 r y- 

y-globulins 

fibrous 

IK Vs 1 

Gibberellin n t a <1?^ 

prop 


\ • ) V 4 \ • • • sf 


aerial 

tap 

Radicle 

Rootlets 


i * 

n 

n jdV 

) 0 O I _j£ 


Spore-s TTA 

MntAA - t <>A 5>Jijb 

basidiospores 
pycniospores Mr 

oospores it a 5r^r! 

t a \ 4 m vsM 
teleptospores 


Gibberellins 

Gypsophila vn ‘ ^ 

‘AT u;r 

Roquefort cheese 
camcmbert c. 

Wall 

primary nv * \ r • 
archegonial err 
antheridial 8 T r tS J ’. 


secondary ' T \ 


Jd 


exine utf'J 


iU- 



- nvA 


Ascocarp 

i\r Jj 

sexual s. t a a w«r 

i Ao t t VY 
perithecium 

£ *V A i-ldU- 

sporangiospores 

apotliecium 

tvr ts-tr 

tVa i rvt t V Y A 

cleistothccium t$jJ~ 

endosporcs 

Crystalloid 

globoid 

central 

nuclear 

Sonchus 

\ a • _^i|j *.i |^_>- 

* e • y- 

t^a 

•\yv 

ascospores tv t t t a a Vj 

‘ tn t t ya 4 t «S*L 
zoospores 1 1 o 

microspores o\v 

yva 4 rv" j-y 


Gladiolus ’ c « u~' 

Glycyl-glycine *. t \ Jr-i^V 
Globulins MT"\ 

Glutclins rn 


Globulins 

Glutclins 


\\\ t a*\v I jS 
megaspores 

rrr 

conicliospores, conidia 


Glucosamine r ti ^ 4 * ^ 4 4 T A 4=> **^ 

WWW.0OO«S4 ALl,K£T 

ftrtps.v/(w/ncY-.cM* , So«rflMilM»(^ygQ5j%OTCS 

Glucopyranose rn j^Ijy.AA- 


Jelly vr\ Jr 

Glycogen i s ‘ <■ i V V jyr 
Glycosides \ a t oi.u^5Ll>- 

rvYtrv® crvvirtr 
Gleocapsa 

Gleocapsin rvv 

Glyoxyromes ^YT oL. j^xS^ 
Anthrax o\\ 

Ficus sycamorus vi • >> 

Wings * v \ 

Genus r a r ‘ \ \ 

Sexual t v a is-V 

Schizofrtnia U r t CiJ.-- oy*- 

Embryo \ t oy^r 

Dialyscr vtA 0 ’L~dl J^iJl jl**- 
‘ a V J 

egg apparatus 


homospores ««l <^Lu« 

auxospores t i T ‘ £ t Y 

t V i i\\ 
uredospores 

Peridium £ ^ £ tsy 

Gracilaria t » Y h 

tvy < lit ( V'J ) 
Geraniales 

Eruca sativa VH -/-r.*- 

y \ \ (<LT j) ( CjL-' j*- 

Campanulatae 

l * V a J-U* ulsj^ j y* j*r 

Gregor Johann Mendel 

\ • Y f ^ jy j tsjjf.sr 
Gregory and Purvis 
Absorbing part f\ *>r 
Animalules YAt v'jt- 
Primer molecule ^rY »ti> 



- tm 


serrate \ • IjUi* 

zoosporangium t Y ^ ^yr 

sporangium rr* *yyyr 

l 1 A ‘ lie LJu>- 
conceplaclc 

iw t *r"\ 
gametangium 

progametangium t “ a 
A s part c acid r v y ,^U 

rri jJt 

propionic a. 

malic a. \ t n dJL^lbJI 

r^A i \\o 
dcoxyribo-nudeic (DNA) 

ribonucleic (RNA) 

Seta eii i oif J.U 

i\\ ifyyr 

sporangiophore 

carpophore MY JjJ' 

t a • 4 nr 
conidiophorc 

rachis oar J-J 

genophore Y Y a J**- 

Chromatophores 1 t e £_U*t o^,U 
Cuscuta MV ‘ or J^U- 

Vtricularia \ • t »l — II 

Lepidium sativum 1 “i i oU Jl 
Grana S, • a oU 

Chondros y r • 

Hedera helix «• j^Utl 

Funicle VYf ‘ tr 


YAV ^ji5 

stomatal apparatus 

iSl tjy 

nuclear apparatus 


Bougainvillea 

\ • v *»«^r 

Psidium guajava 

t AA •dlj* - 

Guanine 

V A A 

«• » 

Guaiacum 

Art /bio- 

Goddard 

\ \rr 

Cocos nucifera 

t t \ J iAI jjr 


\ee 


Strychnos mix-vomica 
Gustafson t • Y i 

YA*\ ■>;:? o) : 

Justus voir Liebig 

«*r 4 sr« 4 trr ^Ioj yr 
Gonidia 

Radicle pouch Y r jiM- 1 -r-r 
Gigartina * 4 Y 

* VV 4 \l l (d.^i) 

Geraniaccac 

Jussieu 1 * y t o*“r 

Gelidium ter ; : « • £-cI~r 

Gemmae of' 

(t) 

Replum, false septum 
Moral sense MY* vl*- L-U 

Leaf margin M ^ 

spiny • W 

sinuate ^ 

4 othed, dentate ^ 

crenate V *-*jJ** 



V » v oUl Las- 

Rosmarinus officinalis 

Y^ t ur SdjjiM oL2J*- 
Eukaryote 


\\\ LU 

Trig onella foenum-graecium 
Annual rings 


Annulus 
fur?, nose 
pyranose 
Oxalis 


Y to CjIIU- 

e t e iila- 
t t 8 4-'U' 

^Yt V'Ia- 


Rumex paticula A 1 • <■ \ o \ 
Polygonaceae ( LLai ) 5 -n<JL- 
Lathvrus aphaca " ^ r'* 
Cicer arietinum \s\ o**- 

Acid 

usnic e \ n 

alginic joYdLU-5/l 

\r\ 4 avv 
a-keto-glutaric 


AVV dlU- 
oxalo-acetic 

oxalic ion dJULTj^l 
isocitric avv <iL jL >.$ I 


AG 3 1 • \ a jJ-I 

gigantic 0 Y • dJLtJLJ. I 
silicic vy r iLJ-JI 

citric 1 0 n — tib ju— dLi _^JJI 
malonic vr 1 dLs^UI 

mauramic Yin <iL .lj>LI 

‘Mvym ( dUf*J ) 


nucleic i*»v 

vrt > 

Electrophoresis, cataphoresis 


c 0 V V 4 e V i 4 flVY <-* 
Pollen grains icay 

Tvy Oi jU-^l uL> 
Storage granules 

Aleurone grains 1 0 • 
volutin tvt Vi’jsb* 

eYn <LLie <-^- j 1 
Assimilating chambers 

Lithotrophs 1 \ v i-udi 
Scales ® Y j*- — j>~— i-Lil j>- 

ovuliferous 0 a t 

staminate 0 a y V l-L 

bract 0 y i Lb" 

Slime movement \ y Y vVjjt *0- 
Cyclosis \Yooljji 

Urticales mi c \ i t (v.?) 

Mosses, Musci «rn 
Iceland moss 0 • ® ^jl y~ 

Girdle til fl>- 

Bundle-s Y • r f >- — <*>- 

collateral Y*Y LyL- 

bicollateral Y 11 «>yL- ol_*i 
cytoplasmic Yin 
closed Y 1 1 LLL. 

open Y \ t < Y • v h-jLA. 
vascular 3JLj 

secondary v.b. Y« Y 

, 0 A \ <J 1 c - lt 1 i * - i o * L* 

endarcli v.b. 

Allergy \ \ Y Y V^* 5 * 

Drupe nYY ( 

Aphids UYl ‘ Y® <^1^- 



- \ \M 


physodes 

icy Lc-lo . 

Fever . ^ 

gas 

rvr ijie 

scrub r « \ u- >*~JI 

heterocysts 

rvr • sM* 

hay nrr < nrr 

Helozic r r o i 

rrr <J* _*»- 

typhoid r » 1 >jJL5 

( t ) 

m » < r« ^ JU- 

Inert 

ta\ J.U 

rocky mountain spotted 

Malvales 1AHU« (vj) jLt 

relapsing T i \ (<**-! j) 

Malvaceae 1 A v< t 1 e (<L^>) i jL^ 

Oxalis \ « t O o^- 

t A t < ® ^ Y (£ jk»- — • 

Rttmex \ *\\ 

Malva, M. parviflora 

Colocynthis vulgaris v \ \ 

Brassica alba ■ 

MV eAji lU 

Antirrhinum v * t < i * t ih»- 

nigra 

Lychnis dioica ’ ^ 4 A t u-t- 4 - 

Siliqua 

tr\ «b y- 

r<v < (^i^) Jr'j*- 

Cynara scolymus 

V \ 0 j>- 

Sieve plates 

Ceratonia siliqua 

*\Vo vj/ 

oe‘‘t‘VAn*\«n'u 

Ricinus communis 

™ £■»> 

Sporanyia 

Silicula 

tn 

micro- ,«tv 

^ • 

mega- onv»j^T 

Salicornia 

vav : ji> 

■ • ■; ; 


, . iWj»- 

Lactuca sativa 

V \ o ^ 

t‘. * • • 

orA V 

Xylem, wood 

m 

i • i • ' * . 

archegoniophores 

proto- 

A dj' 

[or A Vi-ril 

meta- 

Y*A iib 

antheridiophores 

autumn 

nr 

rhizophores «*n 

spring 

nr 

sporangiophores 1 1 • y*»b- 

sap r i t - j±j 

chromatophores t T \ 

heart 

rn 

Populus t a v « 0 t j>- 

urtirvnrriv 

o « e 1 1 

tf/ha t fl V 

Papaver rhoeas 


pyramidalis t « v jj-SJI 


Vegetative i Y*\ c5 

•\AY t trr t At 

Althaea rosea 

1M h JL*- 

Lines oi dehiscence : 


Cyst 

Strabismus 

Vesicles 

» 

cystolith 


1 1 r iL >y~ 
\\r\ u^J' 
,,rn 

MX H ' 



- MAT 


t o t 1 \ f A «— _yi 

latex 

Ammi visnaga "\\\ 

Posterior »\t 

Cell X V 1 wU 

tube oS'x 

Vj\ V JU 

prothallial, vegetative 
•\ YY i av* 

emryonic 

stalk 6 A 1 ' 

o t r iaiw 

ventral canal 
heterocyst rtA 

recipients 

donor VX^Q** 

■tAnvmntr cbiksM J-A*- 
Pentamerous 

tvrm • Sju** 
Yeast, Sacchavomyces 
Guinea pigs \ • * • ^ y. 

^ I v 

Additive properties 
Primus persica vn £y- 

Cassia fistula tvo ^ j^- 
Gilli nv *iU 

«^vin\ nr* Jv 1 - 

Mitos, filament, trichome 
Protonema « t t ‘ o y \ j;v 
Q uasi-filaments rt ^ * 1 ^ 

1AA i \i o ( Vj ) 
Umbelliflorae 

k iA^<\t • cnrt« V» (^) Ve- 
Umbelliferae 


Acetyl CoAa t X T ,y_ jfiMjji jllwoU 

Cells t \ t b-jU 

^ n r - yLtij 

meristematic 

subsidiary \ A^ v 1 -*! 
antheridial « A t V*i jjT 
basidial nr b-ujb 

prokaryotic ^ t r «i>!l v'^ 
intercalary iAt 

generative a A“\ 

M • a t \ • *U 

gem 

U'cn-vi trrt ) t t k^r 
somatic 

guard t A v jl>- 

stone n T ‘ \ A • b_^»- 

n a c nr •' jdi 
eukaryotic 


a At * ( H a 


vegetative 


albuminous 

«a* yvj 

antipodal 

n y \ 

stalk 

ttt i-Sla 

tracheidal 

e A * *j‘~<** 

companion 

nr s«ij» 

passage 

m 

synergids 

% \ \ !4pU*. 

hinge 

. YVr 

a Ya pH ./*!! •■'Jlj 

spore mother 


•m 

S j^jl 

megaspore mother 

a r r : 

u'/jui e-uy 


sperm mother 



— mr - 


Nerium oleander yvy ‘ \\ *~J 

Dictyota *\ \ ■> 

\ r o CA>r ■> 

Dictyosomes 

Dextran f t r oly-i" -> 

Amaranthus retroflexus \M 
*YAt MTY‘ 1U 

i rrv t rn ‘ r*i ‘ taa 
‘ u«« <■ n*t ‘ nAtnv 

<■ n«A 4 'n»v i'u«i 


DNA 


( \ 0\ 


Panicum cnis-galli M\ * — 


Erodium 

Fats 

true 

Dobzhansky 

Duranta 

nr < 
Nitrogen cycle 

Calvin 

Krebs 

nuclear 

Dewar’s flask 

Dolk 


■m < nrA <— 

(or i) >- *■> 

\ n r >i*jr j-i 

AAA c o t 
’ ( t Crfr ‘jjs 

A ( ( 

AVA 
o Y 1 

A t A o5jjJ 

( . • Y ‘ill 


Hyphaene thebaica A 0 Y 4 A r Y f_p 

r \ r Y jf 

Diabetes insipidus 

Diatoms i i * ‘ t Y Y ^U^Ijs 

Diastase AYr ‘ tvv 

i * r t Lo 

Diakinesis 

AT A C>l £j\ jc~Ju* 

Deaminases & deamidases 


tAr JLisJ 

receptive or flexuous liyphae 

nr 4j-ax£j 

pycnidial hyphae 

o X • « JL’ X 

assimilating filaments 

nrn Ym t a W** 
paraphyses 
hyphae i « o 

\ • eV t JY< VijU j j> 

chromatin threads 

(O 

Datura \ \ \ t <■ v • r 
Intracellular 

r * a Jj$i 

Endarch 


Dahlia variabilis VU <• \ t v LJb 
r . J^\ A j\s 
Cyclic aav i A A Y t syh 

Tannins nA ( oUl; ) £>Ub.> 


algal 

Humus rt y dip 

Viscum, Mistletoe AA\ < "vtA Jr-> 
Diplobaciilus YAr 
Diplotene ( • A t uyAi- 1 

Diplococcus YAr 

Dracaena Y « Y ‘ nr lv' 

Minimum Y A • 

maximum Y A • 
optimum Y A • 

Tuberculosis \ rrr ‘ o • v (J^) dj* 
Tuber a a *— 3 j j 

Diphtheria on <■ r • i l ji> 



- UAt - 


•\ t t Ovj) 
Andropogon sorghum 
Intelligence U r e »lTi 

Sterigmata 1\m i\x <■ l\\ c-Ui 
secondary iA* 

*U Y * Y A S-u-1 jB 52JU!l ol ji 
Monocotyledons 

*\ i Y ‘ YA oriuli’t 
Dicotyledons 

Equisetum A® • ) jLaJ-l Jo 

O) 

Connective AY® ‘ ®AY 

Atv i At a -^1 5k.lj 
Peptide-linkage 

Y * Y * 

Rad in and Loomis 

A Y Y 

Raschke and Humble 
Ramenta ®®t l— 

Wright Y * Y • 

Rhizopus ® • A 

Y • • 0 t { *iVi t oA 
nigricans 

Rhizobium 1 1 A ® t Y A £ j J d ' j 
T etrads ®Y® 

tetrapeptide A t Y 

Y Y • A 4|j « wfl) l 

tetraploids 

tetramerous tit olk^l 
o 8 £ i o fY 
spore tetrads 

Asthma YYtY j-jj 

Retama raetam YV • ® yaa (O 

Nectarine IUY usV-j 


Deoxyribose t Av 

r<\A olJLTjjlf jwfjtji 
Deoxyribonucleotides 

Digitalis purpurex v • A L r^^ i 

Digitalin v * A 

Digena simplex i ® Y 

Nematodes i Y 1 5JU1 

D’Herelle t • A Jiy.® 

Y tt jj~£jji® 

Desoxyribonuclease 

Typlia Y t Y crd® 

Pteris ® e v jli>® 

Dixon VAt^_>-£i® 

At Y 'I j'ts*- 

Dehydrogenases 

At® liL i jc_>- jjJ-jo 

Isocitric dehydrogenase 

succinic A ® t dLL^Jl 
A A® «— 'Lu<_yJl jC~i ~ j jAjfO 

Triose phosphate dehydrogenase 

Dionaea Y • t V_>i® 

O) 

Exogenous YYt 

endogenous YYt J*-'® 

t « y 55 Jl j i-iLl 
pleuropneumonia 

vti Vj®> W* 

amphoteric 

t • A (SiAfcJlLj _*-*») 5-1 4jli 

Photo autotrophs 
chemoautotrophs tY Y 

\ \ . A 4j& 5*TUJl ijUS 
Drosophila melanogaster 
Zea mays A t o vli »ji 



- MAo _ 


MA jJfjJj-u 

Ribonucleotides 

^ \ \ ^U-- ^yld j 
Ribulose diphosphate 

Ocimum basilicum • Y ote-j 


Stolon 

Rhizotomol 

Rhizome 

Plumule 

Riccia 

Tripinnate 

bipinnate 


MV J_Ij 
tA 

0 o A i \*i 4^2 J 

o o t Lij j 

eor o*ld 


(toMroAtriK rAY j 


Rickettsiales o r ^ t t \ t 
Rhoedales *\ *\ Y M t f (V j) j 


( J) 


Fagus grandiflora v*\o t w olj 
Xanthophyll aaa c t Y 1 J^'j 


Zygotene 
Hypertonic 
Zymase 
Pyrex glass 
Gliding 
Pappus 
Ascus tvr ‘ t 
Asco 

tAt 


1 Mr jyVjJ 

vor jf;n aji j 

tvi >/Jj 

^ or cr^. rVi 
w • 

rnv j 

o \i <-J-j 
> A ( J ) dj 

Ol_— J j 

i 1 1 *dJ 


Pyrenomycetes 

tAr t i\r 
Discomycetes 

Plectomycetes tvr 

Put/o stratoites YTo 

P//iH/w martagon tot *vr* M jJj 


Red five ^ • v r j 

Red Calcuta \ » v t j 

Selaginella o t o t o o • ^ j 
Zygophyllum coccineum AT 
Raphe 1 1 \ S— jUj 

pH value Yt« <_<?r 

Ash \ t \ oL— j 

Punica trv ul — .j 

‘ m i m Ciijy 
r^Aitr* w TAt t u rorr 


RNA \ ^ o t 

Rendle ntr J-»Jj 

rvoc mv\t\ vj ** ^}jj 

Plasmodesmata 


vr* ‘ v \ \ 'a ,\ J{ 

Robert Brown 

R. Koch r*o 

Ruben nr CiiJJ 

R. Hill Vr j* 

Rhodomicvobium T • v 

\anniellii r * ♦ tS^li 

Rocella tinctoria 0 • 6 

Russelia juncea vm Lh-jj 

Ruhland nv t vn 

o o i 

Secondary pinnules 
Pinnule o«a t oet 

Ribose M jjrfj 

ort‘\r« « \ n ‘ no j 

Ribosomes T \ \ 

Riboflavin AM 

TAt ‘ ^rr 
Ribonuclease 



- nA*\ - 


in c trv *>,/'* 

Liliflorae *\ a y 4 M£ (Uj) oLLJj 

Spermatozoids 


Liliaceae My 4 Mt (<L-ai) iJJi 

Sutton 

\ > 6 \ OjIU 

Moss flower 

4jji j*. Ijk j 

Sargassum £ a 

> C £ £ 0 jt" 

female 

a £ \ 

£ o x 

hermaphrodite 

0 £ \ 

ringgoldianum 


male 

0 £ \ * 

Sarcina 

Y^ hj-jU 





Syphilis x £ \ 4 T • *t j 

Stem 

o e dt" 


1 m 



Florets 

VU 

primary 

9*\Y 


woody 

o 

tube or disc f. 


hairy 

0^ *1 yd 

ray f. vu 4 

■\ \ % LtUi 

long shoot 

o V V 

Directed marriage \ • vo *»->* 

herbaceous 

o a oJLt 

Tentacles 

\at -d'jJ 

dwarf shoot 

a VV *-*ji 

prickles 

9 \ 

glabrous 

o^ »l — 

papillae \\\( c->LU) ♦ jy*> 

Sachs M • 4 

^ a \ 4 vaa 

Keel 

*m 3jjj 

Rh-negative ^ \ a 

» jj jll J.U1 

Zeatin ' * Y 

♦ 4 £ • \ \ iln'li j 

Salicin 

\ a £ jv-JU 

Cell enlargement ^ • * 5 ^' fr- Sjlj . j 

Sansevieria 

% a £ Ij 

D/etf europaea 

MY* djij 

Sayre 

A ♦ \ 

Oleaceae M\ 4 Mt (^) Vj»i 

Cypsela 

•\YA 

Zygnema 

\ YA I^J 

Poa 

SA Y Jr* 

Tilia 

YY^ 

Sepals 

a \ £ O^L- 

Tiliaceae \ « 

( SL-d ) 

a ♦ ^ 


Oils 

\ 9 Y &jlj 

Sporotrichum schenkii 

ethereal 

\ a Y « jl-l» 

Spivogyra 

\TA 

_ • 

Zinnia 

V\e Lwj 

arcta 

£ of 



rn ( v 

jjl- l i J&») 

(u- ) 

Spirillum 


MY jH olJL. 

Stadler 

\ \\ £ > (l - 

Archichlamydeae 


Ipomoea carica 

Ml o-J-1 

Apocarpous 

*\ * ♦ Jil jSOl «_JU 

TAe 

4 yu 


X\X d*~ ^ 

Staphylococcus 


Suspending fluid 




MAY - 


Ruscus t a f ‘ M < jXX- 
SphaerotiUus Y • v 

Spherosomes 1YY 
Sphaerella iff i- 

Itl ( j jfj^r ) 

glucose 

UV ( j 

fructose 

lactose tvs ( jyS')! ) 
pentose yv\ 

hexose tvv^ Ix» 

Aldoses SY* SjxajJI 

ketoses S Y * \>jrS 

V • Y 4 ) 0 0 i)l jSw 
Hyoscyamus spp., i/. muticus 
Sucrase \ Y v y.J^ 

Sclerenchyma \ v o 1*^* ^iSC- 

Sclerotium tA« 

Scolopendrium ® « Y 

Selaginellales o t s (Vj) 
env 

Selaginella rupestris 
Strain 

— strain tst ‘ tv\ V'- j 

4- strain t S Y d*-,** 

\ « V Y t 1 * { • i-i) 
pure strain 

Intemode <>Y 

n t • y-M j-iyi *ljl 
Multiple allelomorphs 
Zilla spinosa *n d- 

Cello biase SYY 


aureus rvv 

Stanley rKS JJlz- 

' * M Ji 1 jyjy - n 

6-furfuryl adenine 

o • e 15o4J^Lj 1 L jl Ji. 

Cetraria islandica 
Strasburger vnt j»jy I _n- 

M e • (_A j s* 

Strandskov & Diederich 

Y n t 

Streptobacillus 

m < YnY 
Streptococcus 

lactis Av* ,j-irv 

Streptomyces r • V 

Stroma tAo u>Lij^u 

Strychnine ise.jo&jl. 

Steward vvi Jjljf- 

\ ^ * n v-.,. i !l ip I ol~d.L* 

Hexaploids 

Stamen eVY six- 

Rutaceae n y \ <■ n v v (iUu) iJu 

Ferns ^1 j~> 

tiee ferns os^Sj^jJ; 

Hydropteridae « o Y 3Jl« 
Fern see 0 ^- _ r - 

Pteris sen jLijdl 

eeo( X-*e) 

Polypodiuin 

Dryopteris sen < see £ i 
Hilum \i A ‘ Y Y » j* 

Dalbergia sisso An f\y* s' 

Cystine s o n t <\ Y n uils— 

Cysteine Ynv 

Field capacity VAA S*1S*- 



- MAA - 


Euphorbiaceae 

\ A 0 ^ ^ 4^^ jpM 

Iris 

l c A Crj" 1 

tot ‘ r y r ‘ r r • 
Hemerocallis 

florentina 

"\ 0 0 U-i> j a 

Iridaceae *\ o t i 


Flagellata 

t r • old* y 

Lophotrichous 

X * V «— I* 4jl > y 

amphitrichous r • r «A>J1 

Isotonic 

Yo t yfji\ (Jy 

Suaeda 

YAY 

Pili 

nv oiioj- 

Hypocotyl a \ • <■ 

r *\ 4-21* 

epicotyl 

r 1 5Jh j A 

Codominance 

n • 4 sTJk. tiA 

Cyanophycin 

r* v r 

Cyanochloronta 

TAr tejjjiS'yL* 

Cytoplasm 

\ r < 

Cytosine 

x\k 

Cytokinins 

n • • objuSAi* - 

Caesalpino 

v 

Cephalin 

^ i a 

Seifritz 

YU >.As- 

Stems 

0 olZ_-< 

suoterranean 

*\ V iAji ^ 

runners 

0 A <i jl>- 

hollow 

0 ^ »U ja- 

prostrate 

0 V si*-l J 

spiny 

*\ “AA" 

weak 

0 *\ 44.ru* 

dwarf 

e<\ A A 


Salicin to a AwL 

Cellulose \ r • < nr jA 1 " 

hydrocellulose <\rr A 1 * 
Cellulase <UA t rr 

n r o (jUSo A 
Sempervivum funkii 
Smilax \ • * yS " ^ 

Cassia acutifolia nvo ^L. 

august (folia n v « 

Spike a . t 2U- 

\ < *\ t { (A J ) O L* Jy J J ^ 

Centrospermae 

Centrosomes iL.j-.jjc- 

i 'ii i nil i i i juj a*-* 

Centromere 

Centriole 'i rt A- 

Centaurea vn kjA- 

Synthetase A t V 

ATA 

sucrose synthetase 

V i a j 

Singer and Nicolson 
Acacia \ Vo c n* ‘ Ar,‘ *\ * 

•m tsA 

arabica v. nilotica 


Snow 

W n A- 

Spikelet 

*\ • v <1^, 

Suberin 

' T \ CAJy 

Sudan III 

\l\ (r) oL> y 

Soding 

n • A 

L-sorbose 

X i • t£ ji— i j^; jy 

D-sorbitol 

a • r 

Soredia 

0 • r* ^ 



Stomium 

A Y A 1 

glycosyl radical 

Albinism U y a » 

rro t y ^ a aIju jja 
Ranunculus repens 

Ranunculaceae l a t (<W) 
Poliomyelitis \\ YY JUUS'I JJU 

Fragaria A Y t ‘ A « • ‘ « A ci-Lli 
Cucumis melo V • A 

Foeniculum vulgare a A A ^ 

Peduncle a • « 

Cereus 6 • ( ^ 

Waxes Ata 

•1 HA 

Bone abnormalities 


Avicennia marina AAA ‘ 

Arena sativa 1 • • 1 uUy; 



A • dUA‘1 

Echinops spinosissimus 

Prickly 

0 ^ 

Shull 

A A • 

Shigella 

Yt A 

Artemisia cina 

VAa ^ 


Schizosaccharomyces octosporus 


Cichorium V 1 « b 


Chain 

elV jw 


M 

Aloe A 

9t t Y a Y t 1 AY jU» 

Cactus 

m jU 

Cactaceae 

A a Y ) *u j 


tAYOYtM 1Y oLw- 


Chromosomes 


climbing a y 3iLi. 

solid 6 ^ » 

twining ov 

A i oLoLJI <o-U:.« o jj 
phylloclades 

cladodes A t j 

Secale cor nut unit A a Jl£~- 

Gonorrhea r • A 

Sinigrin 

(o>) 

Mirabilis \ *W Jjill 

Anethum graveolens A A \ 
Rhizoid a a 1 j V ^ 

emulsoids vy« cjLL^ 
suspensoids VYe olIL* 

Y A A i Y A Y i YVA < MV *lji 
nucleoid 

YAAMYeOYY 
Endoplasmic reticulum 

Reticulate 1 t • 

Xant hium AYA J*~i 

Ginkgo biloba A AY 0 

Etiolation AAA < a A ♦ i/tAk 

A A \ ‘ A A * 

Chlorosis 

VAY ‘ YY • Jr-tf" 
Casparian strip 

Hordeum vulgar e A i A 

^ ^ • 4j*»i i'lj J — CjI 

Hairs, trichomes 

root hairs t a ijj-ir 

Tegmen Y1 <3Ui 

V'*cAA«‘Ata ( iL-si ) 

Labiatae 


- \U\ - 


a a A Jp 



Cruciferae i *\ t c *\ *\ y 
C apsule 

Valve t 1 • |» If.* 

Deaf-mutism \\ Y \ ^ j 

\ 

Variety tr 

PZ/m/j evv t yy*\ 

quadrifolia*v A j 

monophylla «va -u-j 

(o-O 

Osmotic pressure vtv 

turgor- vo a »^s»Vl 

wall- YoojIj — i-l 

root- V\o ( VA o jjAy 
Border \ ^ 

\ \ a crij-i-i 

Xenopus laevis 

^YY 

Polarized light 

yv t uvV^^l vV 
Phototrophs 


(*) 


Class 
Plague 
Layer 
ale ur one 


i e \ IAtli> 
Y • 

4. .jt.U 

t a ^ SJjjJI 


hypodermal o\'\ i/j cJ- 
subhymenialHV 4~^~ cJ- 
gonidial o • r ioJ 

a *\ \ ji4 ) jh- 

exine 

*VYY ( •Je'l j(4 ) SyjU 
pericarp 

MY ‘ t ay t tvY 
hymenial 


sex- V ^ Y v4 

t M Y ( ) oli 

auto- 

hetero- \ * ^ Y » 
homologous- wa 
W hite rust t ^ Ij,<> 

Migraine \ \ Y Y ^Ij— s 

Hollow chest \\ y a J>>? j-u? 
Epilepsy M Y t 

\ • VA SJ-eu j} <^LL» 
. Non-Mendelian characters 
\ • ( Y 

Allelomorphic (allelomorphs) 

\\ n cr4^ 3hJ s 
sex-linked 

Mendelian Wv LJ-n. 

facial HY \ *^erj 

Intergranial lamellae 

l . YA WL <L* 
Dominant character 

recessive ) • ya v*^. 

SWj.Y w t VA JsUi^- 

babylunica lav ft 

tetrasperma W 

la a « V t ( LTj ) <^UUi^ 
Salicales 

*\ a e t *\ f 1 ( <L^i ) 3Jl 
Salicaceae 

YVo t \ *\ V 

Cell plate 

JAoinv i 1Y' 

Middle lamella 

c ItaiV’to^octV (iL^ai) SjJU’ 



- mi - 


■tvt i m « *1 y^ ^ 
ventral suture 

genotype m« 4 \ . n J*r 

m ‘ *\ y ^ ^ 
dorsal suture 
Informs ' \oo yv j}> 

Mt« t I • t I tS jfc* 
phenotype 

Helianthus tubevosus v I « 
Method i — 

curvature v*iy i yy^ 

SW ( Ih-jil jJM 

strip or simplified 
weight vu 

Graft, scion v* 

I WV l \\ * 1 cd jA \> — i jib 
Mutation-s 

MU \ J'h 

seed mutants or sports 

MIT ji 
bud mutations or sports 

MIY *i^r 
somatic mutants 

gene imitations M 1 • A <*>■ • 

I I * A <s‘^y t j j* 
chromosome mutations 


1 1 • \ 

point mutations 

mosaic mutation 
Parasites oLL»l» 

obligate t«i *uk=rl 

facultative iovijLi^l 
Mimosaceae tv* (<Us») ydt 


cm( j ! 4 ) yu* 
intine 

*irY(s>ljl4)U^b 

endocarp 

« 4 oot Ljl )* 

tapetal (tapetum) 

iay 


epithelial (epithem) 
VY7 4 jJ> 


electric double 


fibrous 

e A V y>d 

intermediate 

o ^ V &-< /-» 

pericycle 

o V A 4-h.< 

slime 

y ^ ^ 

f . * 

Y 1 V 4 

IV\ 

piliferous 


irY (SjSM . 

j*4 ) 

mesocarp 


rosette tier 

«A^ iJiJj 

Algae 

v-JUh 

Agarophytes 

i 0 \ 4J jb»-t 

Phaeophyceae 

t Y Y ^ 

Rhodophyceae 

m > 

Chlorophyceae 

t Y Y .4^ 

4 tYY‘Y«V<YA| 



i Yr 

Cyanophyceae, 

Blue-green 

U ‘ 4 

i y Y 


Bacillariophyceae 
i r y < r«A 
Myxophyceae 


Schizophyceae i Y Y 

i Y Y ‘ < Y • yJr>. 
Euglenophyceae 

Form, suture, types- j J> — J'4 
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*m ‘ V • 4 «<W ‘ Yro 

Delphinium 

Host t n t 4 rrr JH* 

V \ Y ‘ Y • r (olJ) ^ 
Hclianthus. 

litmus 6 *o 

tfil-UjI JeJxill V 

Pelargoneuin graveolens \s\ J* 

4P 

Haploid number 

diploid \ • 1 v U b)l 

gametic \ • \ *. L ^-i- 

Lens esculentus o'** 

Astigmatism nri j'-e- f-u 
Polypeptides \ t \ 

4 1 y r 4 r t\ t r • • t \ 4 v .b> 
Polysaccharide \ y * 

Lenticels Y«v cjL^ac. 

-Atrichous r • Y >Afl <•**• 

♦L^ljJLaiia ji ^ jJI. if -U- 

1 1 t 

Archichlamydeae or Choripetalae 
Glycyrrhiza glabra ivr 
Lateral veins A Y ‘ ^ A yjl>- 
Asclepiadaceae ^ a « (SL-*i) Sj jli* 

t • av 4 *\r \ ^ 

Capsella bursa-pastoris 

Carthamin v \ « 

Cell sap Uo 4 \rv i$.>U 
nuclear r * Y <sjy 

Lemma *\ t v 

palea 1 1 o v LJL 

\ \ Y y.ljJI JjJudl 
Organ otrophs 


Androecium e ^ ^ 

V» *\c *\^A Ji 5ilr^ iJ-t 
didynamous 

v-r 4 nrr 4 o^o !*U» 

Solanum lycoperslcum 

Phase, generation j>— ^ 

nr 4 w y ji>^i 

metaphase 

anaphase HY JLttJl 
palmella stage t Y ^ jyh 
prophase nt is^ 
first prophase \ • o\ <J^ 
o Y ® <Jy j=r 

sporophytic generation 

VY t J* 

discontinuous phase 

vrt j*~* 
continuous phase 

8 Y t 

gametophytic generation 

A 

dispersed phase v Y i 
telophase \ t r jW 

Annulus »«a i 

Hyperopia U Y\ ^ JJ* 

Subclass 

Marl rvi (•.j-JlSl ,>k 

(*) 

t \ \ ; jtU» 

Eclipse phenomenon 

Tyndall ph. v y ^ df ^ 
Sterile conditions YAA ^ 

it) 

Gymnosperms « Y v jjjJ* c>\jj\p 

Alhagi t *1 4Jj>'U 
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Cytology IMM'ov 


m \ \ ^>UiJI J£JI 


Morphology 


Mycology 

) ^ w'b jlmJl 

Medical 

a • V 4~JJ1 

Virology 

\ \ oUj j^ili 

Botany 

Y ud JI 


\ \ ^yLidl Ji 
Economic or Applied 


Systematic \ \ L# *- r d:JI 
Genetics ^ \ 

Microbial YAt 

\ ^ oUl 0 j> 1 j.\ 
Plant Pathology 

tf-i bie^/l b j&j 

Food Bacteriology 
Dairy YTV OU^I 

Soil rn S.jM 

Physiology \ \ »bj*jM 
Standard *vv\ ( ilo ) ^ 

Convolvulus ^^Y t At t a v jd* 
tY*V ‘ Y A*\ LuU 4 -J*- 
Parasexual process 

truly sexual YA« SJ-i- 
Blindness ^ 

colour \ \T\ J_> ! 

day u r • t* A* 

Elements A a 1 

essential ‘U* v'-'t ' 
trace or minor \oVis>** 
non-essential Ae^Ll jkp 

A*} iSjf 

major or macro- 


Organelle 

UA 

Mould 


green 

ih\ 

blue 

t A ^ Jjjl 

black 

nvAj-1 

t A ^ j^l 

Rhizopus nigricans 

x<\ i x 

• *v <*> ( 

Soft rot 
Slime moluds 

^ Xk £> Li* 

Timber knots 

Yt A 


nA hj^h 
Bacterial nodules 

polar nodules t t \ * 0 ^ 

central nodules t t \ sjO* 

IWY'AMY’AV .. 

Scorpioid 

Cuttings va 

Mental "Y» 

Denitrification x\ \ > 

t'A^ b Slii OlW# 

Phylogenetic relationships 

it « i tl* ( <lr-i ) 

Convolvulaceae 

Colocynth v \ \ 

h 

Bacteriology s \ h 

Industrial xx\ 

Medical rrr *«M' 

Plant Ecology \ \ vM* 

Anatomy 

Biology V ( *bj-$! ) ‘W"' 
Zoology . v 
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Irreversible vrv^lxwVl i*Jt 
sol vt y 31 f l— SJU J 

gel v l y v">'* J 

reversible vrv ihli 

VYt jliri’i'l ikjlf 

lyophobic 

hydrophilic wo *U! v 4 
lyophilic vy« L* 

o T A 4 r * ^ •‘djl* 1~ j* f 

Gaseous gangrene 
Mycelium t o r J > 

Membrane *li* 

4 m * m ^jU cfj^j 
plasmalemma f o ^ 

V { A Jj ilij ji 

differentially permeable 

vt a ic. *J, 

semipermeable 
impermeable v(v A 

double \ ya £jo> 

permeable vtv -ii:. 

unit t r t 

o(s4 orvoVJI 

Lid, operculum 

indusium ooejJj 

true ooo cSst# - 

false ooo tails’ 

Y”AA 4 Y'Ao 
Envelope, sheath 

capsule ( \ \ jy»JI 

VT 4 «Ai 4 ovr 
integument 

perianth o^o 

tonoplast \rv 

medullary rtr 


Vitis ^rr 4 yy^ 4 »v ^ 
neck o yy* ( I) 

Mv ( ^*>1 J.U.I) 

Stalk or stipe 

*% t y 4 oor 4 or'r 
Seta or stipe 

cotyledonary stalkY^ «1*JI 

AT 4 tv U 
petiole, leaf stalk 

phyllode \ • • Jjj 

Factors 

inhibitory \ * A • * — 

\ * a * I <3_^S ji aj 

epistatic 

duplicate T*A» 
catalysts \ Y Y SacL* 

complementary T * A ♦ a 1£. 
lethal \ • A * 


t * 

Columella o(o 4 HA >u/ 

Midrib W ‘ T A Ja-j Jjo — 
Agaricus 4 tAA tr^ 

(t) 

Bamboo ' *va 

Bambusa 1 f ^ 4 n t n ^4^ 

a o y 4 \ • (3 _^->U 

Mcsembryanthemum 

Pituitary gland H YV SJ * 

T AA ** jp 

Substomatal chamber 

VYY ‘ V1T 
Colloidal (cplloid-s) 

phycocolloids t«Y 
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Acacia farnesiana 

Raphanus sativus AAA # U » 

Horse Arr 

Vacuole-s Arr 

glycogen t vt VrrjSLu 

vacuole tfe ijUat 

contractile t T a < t r l 

Papilionaceae *\v*(iL*») s 5 '/ 

Stereochemical At 'i 

* 

Francis Drouetrvv 
Verbena hybrida AAA 

A T a «U-I <js* ) 

D-fructofuranose 

Lathynis solicaria A At 

Frosch rA* 


nuclear 

trA <sjj 

coleoptlle 

t * • * Sjj 

Sheath 

rA» ■ 

cotyledonary 

rA 

hypotheca 

in 

epitheca 

tu J> 

starch 

r*A ^ 


Heterotrophic rrr SjieJI yii j* 

r • a y j^ji 
photoheterotrophs 

r*A sJLyfli 

chemoheterotrophs 

Exstipulate a » j*e 

amorphous t « • * 

(^) 


tv J-uU- 

Lateral (axillary) branches 

Frezia Aoo kjij 

Clones 1 1 « A Jil~» 

Phosphorylation » 


A • A Jja *M 
photosynthetic 


oxidative 
photo- 
nontyclic 
Phospholipids 
Blod groups 
Group A 
B 

AB 

O 


avv "iixSh 
a • a 

A • Y 

vr r cjIjuJ jk* y> 

nr a^i jiUi 

t m I iL+ai 
nir v 
n t r y t 
ntr j 


Dialysis vva ‘ vrr 
Lobes • oAV y?>s-e* 


i t i oU-li 

Temperate phages 

Warburg AAV ; Aee gjjtJ U 


AY \ i TA U^li 
Phaseolus vulgaris 


Vacca 

Vaccines 

Valonia 

Vallec 

Valine 

Van Derlik 

Van’t Hoff 


t-r iru 
tri trr ob : -Tu 
vvr yyu 

A A o Jli 

rAv uJU 

1 • U viLJ jji 6l» 
Ye \ cjjfr euili 


p *Y » j-.f 

Induction period 


nr> 

critical period of illumination 
A A « ,r^i 

grand period of growth 



.mi 


t 6 v 4 i 6 \ 3l»l£u 
symbiotic 
Myxomycetes 

‘ 4 o A i^Jlj 


Deuteromycetes 


Protective action 

VY « Jl j 

Vesicles 

\X'\ 

Achene 

t YA 

Vaccination 

4 . y iuiCi 

Flagellin 

3 3 1 

Flavoproteins AYt cjb jjy.y'X 

Flavicin 

e Y * 

Capsicum minimum 

V ♦ Y j-h* 

annuunt 

V » Y 

Florey 

o \ V <J jjl» 

Fluorides 

A’l A 

Phlox drummondii 

^ A \ trOi* 

Lodicule 

*\4V 5_jJi 

Cork 

4 a e i>h 

3‘^4 ). .*\4 \ 

• * Y ‘ ^V 

Went 


Fujino 

a \ • y~Ty 


3 PGA ji^y Y 

MX Jt iyjfjk-y^y 
Phosphoglucomutase 
Phosphokinases A Y v ol 
Phospholipid \ r Y >W >*-_>> 
Vaucheria \Xk G jviy 


Epi- jy 

-petalous o^v 5sb 

-calyx tAr t 
-gynous A • X 3^h* 

Viciafaba IV 3 4 YY J_»> 


*\*\V ( iiwts ) iL^i 
Subfamily 
family 

4 V o o 

Sch izosaccharomycetaceae 
YY \ Ss»wJi ob^LiJI 
Streptomycetaceae 

: e 4 <L,» u i ^—3 

Pdypodiaceae 
4 '\AeiV4e4 ^©4 £~ : = ci>- 
Scrophulariaceae v - ; 
Streptomyces X 3-**r- 

Saccharomyces 4 V 4 » sS I 
Fungi \X\ 

lichen « 4 v 3^ 

mould 4 ® ^ jiJI 

Y‘ttYA«4YAY 
Schizomycota, fission 

4 A A ‘ 4 J 

Basidiomycetes 
Hymenomycetes « • r 
Oomycetes 4 « A 
Zygomycetes t - * vrO j* 
Dermatophytes « 3 \ <j.iU 
4 o o 5JL2>- 

true, Eumyc:tes 

6 \ t 4 0 • ^ • >\J“ 

Blastonv c _• tes 

oU‘*»\ttVY*t*A yj 
Ascomycetes 

o \l 4 o ♦ v t ya \ 
Actinomycetes 

o • A 4 4 o A 
Phycomycetes 
saprophytic to^ it ji 
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leaf a ♦ 3jjJI 

pyrimidine TW •‘s'dV. jy. 

purine m a 

\> \ i "\ • Y ifJ*U 

Basal, gynobasic 

Betula, birch MVVH i Y n « oil 

^ • t A ^ J>JI o ^”ls 

Law of independent assortment 

t *rn JI>3VI 

of segregation 

floral formula n • < j 

Acacia Senegal \W 

Foot « n t « o<t ‘ « t r ‘ oMf-6 

blackleg T • A *•->_>- 

« ^ Y ( »h^) £j j» 

Tinea capites 

Disc vr o'j* 

epigynous nAn 
Carthamus tinctorius w\o ^ J 

Lomentum nvn<fc/ 

v*n *• *\rv 
Cucurbita pepo 

V • A t 1 1 o ( V-> ) >» 

Cucurbitales 

, v • A « .*W e (<W )*s*J 
Cucurbitaceae 

n V\ J 

Brassica oleracea v. botrytis 
Legume nr \ ( )i‘j 

Syzgium aromaticum taa J-ii _/ 

, m*vu* , vn j^jJI 

Dianthus 

nnt ‘ ntt GL-j) Uiijj 

Caryophyllaceae 

Cortex r«r« iWJjAl 


Glycine liispida nvr 
Arachis hypogea n v \ Jl-s y* 
Volvox trr < i T v 

Vibrio Y A t 

Vitamins \ o v oU-Ui 

Phytophthora \ • v r I j>S 

t 

Phytochrome H • n f j 

TAY < YYA t YAY oU Jj; » - 
Virus, Viruses, Virales 

Virions Tao « tA^ *i»U j>ji 

■ m 

Y1Y 

Fischerella musicola 

Pfeffer AVi t vo* ^ 

F/cmj religiosa An 

nit id a An !*J 

An • ‘ t y u r n • ^ siAjQ 
Phycoerythrins 

Phycocyanins , rn • i^bi;L*jSCJ 
Willstater ^ aaa yU-tl; 

& Stoll Ann Jjs-j 

Phenyl akuiine rnv CnVI J-y 

nn JsM 

Phenylthiocaibamide 
Fusarium t «v fjijl 

Fucales 1 1 « ( Vj ) £>*0^ 

Fi/citf 1 1 fl ‘ n • 

An* ‘ i Y } 
Fucoxanthin 

Fumarase aiy 

Funaria ‘ * Y n hjio^ 

(*5) 

Filtrable TA • ^ J3! Jjli 

Base-s JV ~ 
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phelloderm r o « 

Ammophila Y v t JL-jN 
(= Calamagrostis) arenaria 

Saccharum officinarum 
Brachydactyly \ m ^ 

Myopia \ \ r \ 

HT1 0U5U 

Brachyphalangy 

Ti’acheids \\\ ‘ oU*J 

scalariform T • ♦ 
fibrous \ \ \ Ms 5 

Polar \ • e c$ k* 

■\m 1 rr ^>31 

Gossypium barbadense v. kamak 


*U^ 4 ‘A < 

0i\ 1 \ ♦ V 

Involucre 


Bark 

Y^ t-ili 

scale 

n » 

ring 

n* 

Colocasia antiquorum VY 

Style 

o\\ t #yt jl* 

m t 

m * 1 1 

Calyptra, pihus 


utonoYv 

ujLjl_d> 4 C)\bji» 

Alkaloids 


Involucel 

1AA 4 «U 

Cretinism 

nrr 4 uyy s*i3 

Apex 

* i 

leaf 

A A 4 — *_>_>)! 


acute, pointed Y* **V- 

\ • Y iUnj) 

physiological tip 
acuminate a A 




— 

irn - 


Callus 1 * \ * ‘ 

\Ai t VV 



Cambium 

Y * V 

Minimum 

1 

procambium 

•\rr Jjt 

maximum 

AM 

interfasciculai Y r a i ty c# 

optimum 

AA1 Ji. 

fascicular 

rro t/ > 

Spathe 

A e • — »jA 

Candolle 

AM Jj4lT 

M) 

Cuninghamella 

AY a 


\ • A Y i5 j>~* ^LjIT 

Kanomycin 

H a A ilrj— 

Capsella haegeri 

Caulobacter X i A 

i X • A 

Capsicin 

V • X A-jlS” 

Rigelia pinnata 

V • A ULf 

Catalase 

An t ayv yJhiT 

Schizonia YA\ Sj_>lkijl cjL'IT 

Catechol 

sx\ J^sCjIT 

fat 

Chara 

vv'n yaa Ijir 

pleuropneumonia-1 ike organ is ms 

Carbohydrases AY'A oljj 

Suffolk rams ^ 

• VI dBjiUI 

Carboxylase 

y\~S 

Capsule 

YAA Sf^-xf 

pyruvic 

Air iljijjJi 

Linum 

a ^ • otr 

A \X oU 


Allium porrum Aej Si _>i c>\£ 

phosphoenol pyruvate 

A. kurrat 


Carpomycin 


Keratin 

a \ Y #ljT 

YAe J»wJ ijji ^J>j JjlS” 

A A \ 

(xlyillj <U»»V 

Karl Wilhelm von Naegcli 

Crassulaceae 


Carotene AAA < i a A < i Y \ uyjj^ 

Carum carvi 


Hydrophobic 

Hi >UJ * jlT 

Kramer 

ya* 

Carotenoids 

r • a 

Cryptomonads 

r a • 

Casuarina 

Y Vi < A \ bjljjlT 

Carpel « A X « 

eAi t avr SLjT 

Calyx 

a A i 

Cristas \xx <■ HA^li-jT 

•\tY‘a^Y'4aVa 

( e Y i j jJ*JI 

Apium graveolem 

AA \ 

Angiosperms 



aaa vi jf 

Eucalyptus 

AAA < rYA jy\f 

Brassica oleracea 

v. capitata 

Caffeine 

1 c a 

* \ • A H H i ( iSt-* tJuaj ) jjl. j J> 

Calyptia 

a tr i err l.^Jir 

Chromatid 

IMI 

Callistemon 

AAA <W-JIT 

\ i < 

’ jyL.jjT 

Calothrix 

i i a L j£'jjj}\£' 

Areticulate chromatin 

Callose 

\ a t jjJir 
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6 Y \ « 0 \ 1 j^L. j_)^Z 
Chloromycetin 

\ • VY 

Chlorita fascialis 
Chlorella AAV t t a Y ‘ f o * 
Chlorcllin on <- otr 

e u i r o • i rr • ‘ riv ^ j*w _>ir 
Clostridium 

pasteurkmum nr 

re* c vrv * r«i 
botulinum 

Klinostat n • r ob> yJT 

>rus communis 11 A ‘ irt 
Dormancy lAr 0_>f 

Kwanpu t o ^ 

n * r j 

Kogl & Haagen Smil 
Corm v* 

v*rt yu u j_>r 

Cosmos bipinnatus 
Kostychev avt 

Cocaine Vo c 

Coccus nr 

Erythroxylon cola \ o « VjT 


Collander 

VVY 

& Barlund 

VI 1 aj 

Colchicine 

^ \ • \ jZ 

Collenchyma 

) vo 

Cholodny 

n • v 

Coliphages 

t • \ 

Coombe 

Y • V A 'rr’jf 

Kombu 

i o • Jr* 

Kumiss 

m o-i*£ 


nuclear tov 4 n* 

:1AV 

Crocker & Groves 
Chiomoplasts \ YA 
Chromoplasm riv 

VI t C 1 t 1 ( (jir- 9 ) f 

i*«v t v • oi ‘ not < vi t 
Chromosome 

n a *i Ui-'i 
prokaryotic chromosome 

Chromomeres n l r <^1 j 

Chrysanthemum v \ o ^-Ul y> m jZ 
Coriandrum sativum m •s.fi 

ool c ooo. 4 o o 1 4 oo* jLlI 

Adiantum capillus-veneris 
lot ‘ 0 ^ 0 -*■ jJ\ ) JiUl dhZ 

Asparagus officinalis 
Chalaza 1 • r I j^S* 

t A t < t v t h ^ 

Claviceps purpurea 

t YA ‘ t Y 1 I HA 
Chlamydomonas 

Clayton 1 • o « A * t 
Klebs 1 *Y1 tr# 

o y ^ j_>ir 

Chloramphenicol 


o Y Y 0 ^t“Ln j jjiZ 


Chlorotetiacy cline 
Chloroflexus rtv 0 — ZlijjjiZ 

Chlorophyll 

AAV 

“a” 

AAA <J» 

“b” 

AAA 4i < -r*» 

proto- 

Al* lijl 

antennae 

1 • 1 rflj* 
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Laminaria 

bracteatass v t i o \ 
Laminariales ( vj) cjIjU.V 
Lantana camara “m 

Hh i 'xjdj JrC-'^V 
Landsteiner & Levine 
Landolfia 'W* 

vy y ‘ x\ \ sjWI 
Obligate anaerobes . 

VU ijL&t-l 
facultative anaerobes 

^ Y A t IVY ^1 

Albizzia lebbek, A. moluccana 
Latex Y A i ( ijri ) (_-LJ jJ 

Lignin Y Y Y 

Bast, phloem HY d — L 

Colchicum autumnale \ « i £>d- 
Plasticity Y**A ‘ ‘Y'n 
Viscosity yva 

Hart’s tongue «°V Jd^ 1 olJ 

Potamogeton Y n « 

VY t <\e 

Plantago spp., P. major 
\SX 

Fraxinus excelsior 


Ligule 

o in 4 ay ,>~J 

Cynoglossum 

y \ • 

Volva 

t ^ V *«UJ 

Brassica rapa 

•m cAi 

Napiform 

i V ( 

Blight 

^ . Y Y *>Al 

Vaccines 

rvi ‘ vvv oU-liJ 


i • “Y iS j*J 

Lymphogramloma venereum 


Vi A 4 V i Y j»»u j 

Chondromyces crocatus 
Microconidia « Y Y • jrX^> Cj LjjT 
Conidium on 4 my S-JujyS" 
Aecidial cups i ^ V S>V] a- 


gemmae cups eVY ^ 


Chitin 

too iftS 

t* Y‘oAi 4 o v T 

Embryo sac 


o^Yt o AV ‘ oYV rlil 

pollen sac 


Kickxia 

^ o L^SiS" 

Chemotrophs 

Y Y yV&JI yU/ 

Kinetin 

v . n 

Quinine 

Y o o 

Cutin 

Y Y > 


(J) 

Exendospermic 

V 

Non-symbiotic 

r t T 

Asexual 

iYA 

Areticulate 

Yi Y jOV 

Amitotic 

vyy J~»V 

Lavandula officinalis v • Y 

nucoYr<tr'<m<YAo 

Zygote 


Phages 

VAA 

bacteriophages VAA L J^JI 

Lactobacillus « Y o t rr^ ^ 

arabinosus 

‘YYo 

plantarum 


Lactose i v \ 

( iJJ» jC- ) 

Lamarck 

Y \ • V 

Eccentric 

Y i A 
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t T T ol« 

Granular matrix 

Marchantia #rv i on UUr,L 

Marquis ^ • vr 

Holdfast tn dLL 

vtr j%'j J £ dl* 
McCool and Miller 

McMortrey \ v • ./ j>* dU 

Hydrogen donorArtuyr i^U 
Mannitol t « « J _^L 

tA^ pjAjjS’l Li^jaU 

Mahonia aquifolium 
Myerhof ay« Jj * yl 

Mosaic vie 

Protogynous t \ r it ji)ll * j£~> 
protandrous m jfxi\ 
Plasmolysed ver S.jL* 

Y A \ tjjjjL- y cM T Cj\ J_~. 
Organ ophospfcate pesticides 
Ovary on t ovi 

Gynoecium on 

Anisogamous t r ^ 

\ • i u \ • t • Jljjll vsTJiJI 
heterozygous 

heterothallus t v \ 

heterosporous oi® .hM 
Sympetalaet t V uj!A~JI(<*>dU) :ju^. 

syncarpous _ 1 * • Jd ^ 
Imbricate o ^ t 

rrr i ru 

Saprophytic, saprophytes 
obligate Y'YY'hjW 

facultative rtr 

Caducous ® \l 


Vigna sinensis 

av\ yy 

Prunus amygdalus 

•m Jfl 

Luffa cylindrica 

v • a 

Loftfield 

vn dL&y 

Leofler 

ta* Ar* 

Lundegradh 

yvt 

Lepe'chkin 

VVA 

Lipman 

AAA ilc-d 

trv t 

ITt 

Lipoproteins 


Lipids 

VAA d>LuJ 

Lippia nodiflora 

va l_~J 

Lipase ^^A <• a r a <■ a r v >-) 

Lysosomes 

m uj 

Lecithin Aon ‘ At® Cr-~~d 

Lysine 

VAV jy-d 

0 • 0 1 


Lecanura esculent a 



Leuconostoc mesentroides 

Lichen in 

o • e jcSiJ 

Citrus limon 

•\ a ^ yu*i 

Linaria 

v * a hjiy 

Linnaeus A t i ‘ 

\ Y O • 

Leucine 

rAV 

Microfibrils 

^ X . iiJj CjIjL-J 

(f) 


VA A 

_^1 »L 

Hygroscopic water 


capillary 

AVA 

bound v n 

t yf. Xxa 

Matthaei 

AAA cS 1 ^ 
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I A SJUjJI 

vascular, or conducting 
tissue systems 
root system i o ^ ji>- 
shoot system I v ut 

^ * j jl wjU wtf 

two-pigment systems 

AT t v- 

Active, or prosthetic group 
Ultiamicroscope s\\ j+< 


Incubatoi 

rM 

Power houses \ if • 

_y 

Solution 

vrr J>*‘ 

Tyrode’s 

r\r >jj? 

true 

vrr 

Shive’s 

^«r 

colloidal 

vrt 

Fehling’s 

arv^V 

balanced 

VVA Ojl>> 

Hoagland 

a or 

Hoagland 2 ^ « 

r(r)AJ^-^ 

Racbilla *v t ^ 

J-AC. jrj^J 

Axial 

a * i 

Peiitrichous if 

• X 

Peiigynous 

a . r VUil 

Cones, stiobili 

o A ^ 


OAI 

female or ovulate 

male or staminate« A i kj^ * 

Mucilage 

rav 

Conifers 

^ o oLl» 

Conical 

t v JSC±J1 Jejj* 

Pistil 

a • • i5-L— » 


Homothaliic t v • ^ ^lill 
Polyploids n * \ oLuJI iuL al* 
Pleomorphic r«t JlCi'i/i oj*:. 
polygenic niVoLJ-l 

multicellular t i i 4>U-'! 

ft ** 

( <-*■>* J* j) <J) 

multiseriate (At 
pluriloculai 1 • • J*>JI 

Organisms cjLj^z. 

in y j jj-ji 
pleuropneumonia 

\ 1 1 j jrdJI 

pleuropneumonia-like 
spiral r • v *JjS 

rrr ‘ ru ii*L=- 
Parasitic, parasites 

i 

obligate rtf tijWJ 

facultative rrr lijU*-* 

rrt «nv«n t - J»i£« 

Symbiont f 

Homologous \ t \ 

\ • i Y i \ ' i * 
homozygous 

Bladders \ • « 

Bivalents \ • i 1 Vr- 1 eih* 

Methionine (r^ 

Polyribosomes lt« 
tissue systems 

System ^ 

^ Vfi 4^1 

♦ • 

ground, or fundamental, 
tissue systems 

V A*\ j\ A£*rLi- 1 1 

dermal, or boundary, 
tissue systems 
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♦ •\to»VA (ivtu« (< 1 ^) 
Comfositae v ^ ^ 

concentric rot t ' u A d y. 

■\ * \ ( ^ J ) j>- lsjO* 

Free central 

Elastcity vt r «— 

Gullet trt '6s 

Culture-s ya^ - £jl> 
enrichment 
tissue 
pure 
Alisma 
Emulsion 
Persistent 
Colony 
daughter 
algal coenobiumt rv 
Af t 

Hydrogen acceptor 
Pathway avo jU. - eJL- 

EMP avp v f ^ 

glycolic ayo J^Svdr 

AVo cA i*j* , 

pentose phosphate 
Hatch-Slack A t A 
Suberised t YtA * jij ~+ • 


YA^ 

YAY 
Y AA <— 

jU> 

vyy wJUi-. 

e \ t ic — • 
YAA 

trr 5i>i 


n\ t trr r yy<\ *- l - 
Prunus armeniaca 

Placenta 
Valvate 
Serum 


Antigenic 

Antitoxins 


o^^ t 00 1 i x\ 

• ^ 0 J**A 

x\\ J— 

^ • t oLa> 
rrt oloLi. 


Host range r\x JJU ^x. 

1 A Y ( ) J*-l j» 

Nectaries 

Co- t r ( T <cAi»l j* - 

AYo jre~r jjX-j-aJI 

dehydrogenase 
ennzme 1 AYtOX/.J 5 ! 
enzymes AYt r tY’Y<s*,j»l 
Zymase AYt 
Pyrenoids torr ^ jfl j> 

t • A d*- j» 

Piecellulai phase 

Disease \ U 

eigot tAV Ojj-jVI 

YA • >U-I 

hoof-and-month 

otomycosiso \ X OS^II 

whiptail \ t v JdJl 
siphilis o ^ ^ I 

top sickness Mt « — *i)l 
Piiice’s Xo\ sjv 

t t t I uAo 

pleuropneumonia 

o • ^ J4r tf 

aspergillosis 

, ’ . • 

o \ t s dj Jkr jj - 1 

pulmonary aspergillosis 
°*A 

actinomycosis 

sporotrichosis 

« • \ 

mucormycosis 
nocardiosis « * a tpjlO 5 * 



- IX. 0 _ 


Virus inoculum r M 
Polluted r*w «\>L. 

Corchorus olitorius \o Zj-jI* 
Meleney orr JJt. 

Haustoria t \ > 4 tin »r 
Immunity rrr vt* 

artificial t • t 4 rrr 
natui al t * i <■ x r r 

a.cquired t • t ‘ rrr v-*£* 

t •<» t t • t t rrn si 

passive 

oil 

Saboraud’s medium 
Induplicate 

Mathiola lie ‘ l r i 4 i ^ 

Grow th curve \ \ o 
sigmoid S J* 

growth late Me J-u. 

Monsonia 1 M U j~l> 


ivi 

i vr 4 vv* yi* Jiljk-Vl 
plei ome 


dermatogen 
periblem 
calyptrogen 
Stratified 
Zone, region 


i v i • 

\ V \ s yiill 
\ v i ; _>-d3Ji 

t r o -u^. 
t ( ISk.* 


of elongation 1 t 
absorbing t o 


J ^jJU- 1 JjAi- 1 

of lateral roots 
growing region 1 1 j— o' I 
1 t Y *i^~ll 

Nucleolus oiganisers 


ole 4 t A T 4 \ \ e 

antibiotics 

Hevea brazilieims \ e i 
Elongate rii ^> 1 *. 

Stem tendrils iv jJU. 
Quotient, coefficient J.U. 

^ • X I *LJI 
photosynthetic quotient 

A o . 

respiratory quotient 
VAA 

willing coefficient 
ri 

temperature coefficient 

rio 4 rrt < 1 TI> - itjU* 
Commensalism 

vrr 4 , \rr 44 >AA 4 ovv 4 r\A 
Suspmsor 

Fetiolate, stalked a • ( '**j j ) io« 
Spindle n< 4 \rt Jja. 

Fusiform t v JSJtJl J>» 

Mangroves o • <l>Uyi 

A o 1 

Ganong’s respirometer 

Mit tAr ( j** 3 ^*, *4 0 ! * * ^ <L—a^ 4 - 

Encapsulated, capsulated 
Myxoxanthophyllr *\ • 
Myxoxanthin rv 
Blood agglutinate t'WJ 
Syngenesious o<\y 

Ml 4 Mo ( 4 -Tj ) objd. 

Contortae 

Ligulated eiv i- 1 * 

Melchers l.vi^^i* 
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4 * v i rro jfs.jj 

tuberculosis 

ya« * tat ‘ nr oUjiii^SL. 
Mycoplasmas 

nt ^vju~JV u j’&jSlf* 
Mycoplasma gallisepticum 
inycoides X « t 
pneumonia ? r « 1 

vvr o_>~J ^ v 


Millhoibe& Robeitson 
Miller nr* A* 

Mougeotia \ ya U 


(*) 

Elaters 

Citrus aurantium 
Transaminases 


or a cjI 

AAY 

i coiili 


Cinchona \ « « 


AAr J'A-tfJI (jl J*»UI 
Ranunculus ficaria 
Y V V 

Systematic Botany 

o r Y ‘ « Y « v/_V ^ 
Sporophyt^, sporogonium 
epiphyte r Y 5 jh* 

0 Y A tort 

gametophyte 

Plants 

Y A JJI 

short-nigyt 

tong-day n y« SiJuW jl^Jl 
short-day n Y ® _r~=^ 

YAY aj 

Schizophyta, fission- 


A t i ’j j* jll cJAtiJI *Liot iJLaiU 


Choripetalae 


Ciliated t Y A 

j‘s) 

Muehlenbechia 


Spur 

« At jW* 

Holdfasts 

o A t 

Gram positive® Y Af!^ 

Stipulate 

A • 

Morgan 

Y * o A 0U- jj* 

Maltase 

AYA Js ilj* 

Antigen 

l • \ olwtll Jj JA 

Mollicutes roo 

( YAY 

Muller 

\\\X jdj* 

Metaplasm 

\ t « )* 

Mitochondria 

\r* 

Metchnikoff 

0\0 J» 

Mucopolymers 

r A A CAjdy.ff? 

AAA 

Myrtus communis 

Meurer 

VV Y j 

Mesosomes 

Y Y A 

Stigma « A A <• 

oAr i evt 

Mycines 

Y A o otu-ji* 

r®A®YAY 

Microtatobiotes 


Microcystis 

rAt o-t— j 

Micrococcus 

r*V c r S’jfjj£? 

rt i 


denitrificans 


Micron 

\ \ \ OjJ^C 


Y \ A i j <jr*£ 

Myxococcus xanthus 
Mycobacterium ®’A 
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Coniferophyta ®vv 
Arthrophyta «tA *±^1- 

halophytes v a 1 *s^ 

e t A 

Microphyllophyta 


e YA ‘ 6 n ( V/" ) vV 
Hepatophyta (liverworts) 


Holophytic 

Nepenthes 

Transpiration 

cuticular 

stomatal 


x t r VM 
* 1 • V o-* 
V A* C 5 

A * ^ 

AtA <■ aa 4 ay- Jdf 


Cynodon dactylon 


A t A < A 1 1 < A * Y ‘ A* ( aL-^ ) IjW 
Gramineae 

Medulla, pith 1 1 v <■ r*r ^ 
Tobacco necrosis YA • oUJI j< 
Ceratophyllum YAe j. jtk 

Palm a 0 • 

*\ o • £l.)i 

Phoenix dactylifera 

ao y (U. jl 

Oreodoxa regia 
feather A o Y ^ j 

fan ' A«Y 


Ac* i AtA « 
Palmae 
Cressa cretica 
Tissue 
ground 
spongy 


t t ( ) AjU^ 

AAV 
'» ^ V A 

wy 

Y YA I 


* 

Aneuiophyta«< A <s~ ijjjJ' 
Protophyfa yay ‘«Jji 

00* 4 « f A t 0 YA <iJ<> 

Pteiophyta 

oVY c oVY 

Spermatophyta 
Psilotophyta « tA V A-! 

o t \ <SJ jjyc.s 

Trimerophyta 
thalllus t \ A 

xetophytes VAt 

Ginkgophy ta 0 v t \ 
Bryophyta® Y A <■ « Y.A<i J 1 >- 
r • A ‘ \ ya »l yJI vu»- 
eukaryotic 

evergreen a t Sy-il-Ml ic I* 

j* tJ j*j J* ^ ji 

Dialypetalae AtY 

A»-l j Ja^ J y j ij^P (^*1 

Monochlamydae A t Y 
Rhyniophyta 0 1 A A*dj 
Phanerogams AtY ^yi 
« i 

Zosterophyllophyta 
Cycadophyta « v i 
epiphytes vao 

leguminous ymv vy 

Cryptogams AtY <iyj^' 
vascular * a ' 

hydrophytes VA t t rAov'-* 
deciduous At ihiLi. 

i TAo c Y YV itu-y* 

mesophytes v At 
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Hemicellulose 
Chromatid ^ t ^ 

Blade, lamina ay 

nr i tor - .tihj 

Grasshopper 
Theory 

cohesion v^v 

gene \ • 1 • <>*-' 

;^l J.iyi 
of limiting factors 
Mentha piperita v • T 

VIA t \\ \ 5-»U^jl i>iUJ 

Selective permeability 
Medicago arabica WA Jy- Ji 

Pit— s ‘ ^ r ^ jjj — ijM 

canal ^ o A kj* 

bordered \ 1 • 

t*\Y J*~ A * c- ' a- ai 

half-bordered 
Turgor deficit vo« 

Y9 9 <,f k r^ll 

diff usion pressure deficit 

JrAi 

A*\T • t ^^ 1 

extinction point of anaerobic 
respiration 

vrt JaWI 

isoelectric 
compensation am 

l YA I trt ^ 
eye spot, stigma 

Micropyle H ‘ «ai i y 9 j*i; 

Y t t Jit- u&jy 
Fluid mosaic model 


transfusion «a* JU-»i 
r • r < m Jj' 
procambium 

apical Wt ^ 

Y t V 

pscudoparenchyma 

epidermal >a*\ 

storage « V ^ ‘ 1 1 « ik j* 
assimillating « t \ 4 • t • Jr* 
aerenchyma YVt *tjr 
palisade yya 

cork \ At JJ» 


t vv 

chlorenchyma 

closing Y«^ 

Y e A 

Loose complimentary 
9 t 0 i 0Y0 pJI _ / *JJ ■*} j* 
sporogenous, archesporium 

0 y T \J> -ill oUU aJ j* 
spermatogenous 

9 VMYYAMW J*~j 
mesophyll 

Starch ^ 

TtA uJUh)l 
Cyanophycean 
glycogen S i *t ti'^ 2 *- 

floridean t 

Metabolic activity YM -Uii 
Ammonification YM ®jAiJ 

Uimus am ^ 
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Nitrates y t r Jv 

Nitrification m> Y t Y * jv 
N itrobacter ^ n ‘ y\y Abjov 
Nitrogenase Y,Vo 

Nitrocystis 

Nitrosococcus T \ X ov 

■ A \ ■< Y t Y o"^-^-^-* oy 

Nitrosomonas 

• Nitella YYr ^ 

^ "U^UjU 

Nicotinamide a Y o * ay « 

adenine dinucleotide (NAD) 

Nicotinamide ay« ay « 0*^1 o) 
adenine dinucleotide phosphate 
(NADP) 

Neilson \ • • « j-U 

Nemophila \h\ 

Nucellus n • Y ‘ 6 a f 

Nucleotide? Y^n oIaj^JT^j 

purine Y^A 

pyrimidine Y^ 

Nucleases n«o i ! yJT 

<-*) 

Harden & Young AY < o.>jU 
Hariss Wt trijl* 

rv* t Y^t 
Halobacterium 

Orobanche « r £i >11* 

Halococcus \\X y-Of J\> 

Hallierr *\ i r jkJU 

Capitulum \ • a i_*U 


Nucleus tYA i \ y • ♦( j* 

*\ Y \ j* 

primary endosperm 
tube «A^ 

generative »\\ 

male “r y \ b _f* 

> r ■ 

definitive 1 Y t 

■\ y \ otl ji 

polar nuclei 

Inflorescence “r »j_>r-rf 

vac \ ‘ A byJ — 
spadix 

dichasium 1 \ • y 1 ^ 

umbel *\ * <~y- 

*\ * j» 4 JLl .« 

Compound spike 

■\ \ . »JjJU 

Polychasium 
Raceme. yt <k--j biji* 
panicle t • t 
racemose v« *jj-k j i * 
cymose v° 

corymb ’t * "V 

catkin “v • A 

• A #Jp>j 

monochasium 

No^toc Ut * YVA i tv o Ay>jf 
Prunifoime Y«a t tjyjjy. 
Species YAY £j — > 

Nocard &Roux Y « Yo-^jjj 
Nocardia 6 * v bijlT^ 

c YV^ ‘ tfY<U|( \YV U* by 

i 

Nucleolus t v f ‘ Y*\v c Y ♦ Y 



Haines \T\ ‘ M* y* 

Hyoscine v • r 

Hyoscyamine \ 0 6 j 
Hyoseris lucida An ^ 

O) 

wettstein "UV oc-Jj 

t t 1 i/W j 

Front, or velve, view 

t t \ J*- *r j 

Side, or girdle, view 

^ • a *liJI «A»-j 

Photosynthetic unit; 

Unit membrane \ t T »■>*■ j 

n ^ t 0*4-' ( 5J s »- j ^ ) ■*=*• j 
Unisexual 

uniovular A \ V r 
unicellular M ^ y^- 1 

monotrichous V • r 
( -U-I j jv>) «JwJI 

uniseriate tAr 

unilocular v* • i o n • 5»>ll 
monozygotic H T r 

< tro j^-il 

monoecious 

Human Heredity U tv 

i vvvt n t « ( <L-^j ) 

Verbenaceae 

n*n (■ n*A jjj 
damascena, R. involucrate 
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